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FACTORS  ASSOCIATED  WITH  BINET  IQ  CHANGES  OF 

PRESCHOOL  CHILDREN 

I.  The  Relation  of  Selected  Experiences  to  IQ  Change 
By  BETH  L.  WELLMAN  and  BOYD  R.  McCANDLESS 

This  study  represents  a  preliminary  the  1937  Stanford  revision  of  the  Binet 
search  for  factors  that  may  be  asso-  scale, 
ciated  with  changes  in  Binet  IQ  of  pre-  Studies  using  the  Kuhlmann  revision 
school  children.  The  study  is  divided  of  the  Binet  scale,  the  1916  Stanford  re- 
into  two  units.  In  the  first  unit  an  at-  vision  or  the  1937  Stanford  revision  have 
tempt  is  made  to  get  below  the  blanket  been  made  by  a  number  of  investigators 
term  "preschool  attendance"  to  measure  in  various  sections  of  the  country.  Briefly, 
some  of  the  specific  experiences  of  the  the  following  statements  may  be  made 
children  and  to  determine  whether  these  from  the  evidence  presented  in  the  litera- 
measured  experiences  are  related  to  the  ture  on  Binet  IQ  changes:  (1)  the  pattern 
manner  in  which  the  children  change  in  of  mean  changes  for  preschool  groups  dif- 
IQ.  The  experiences  studied  are  selected  fers  from  that  for  nonpreschool  groups, 
types  of  contacts  received  by  the  pre-  although  there  is  overlapping  of  results; 
s<  hool  child  from  his  teachers  and  from  (2)  groups  enrolled  in  preschool  almost 
other  children  in  the  preschool  groups,  invariably  have  shown  a  positive  change 
The  second  unit  of  the  study  attempts  in  IQ,  the  amount  varying  from  a  negligi- 
to  assay  the  role  of  vocabulary  in  IQ  ble  quantity  to  a  relatively  large  change; 
change.  (3)  the  mean  of  all  preschool  group 
The  general  problem  arose  out  of  a  changes  reported  in  the  literature  to  date 
desire  to  make  a  more  complete  explana-  represents  an  increase  of  five  to  six  IQ 
tion  than  has  yet  been  made  of  the  up-  points  over  a  period  of  approximately 
ward  changes  in  IQ  by  preschool  groups  one  year  of  enrollment;  (4)  nonpreschool 
during  periods  of  preschool  enrollment,  groups  usually  have  made  changes  oi 
It  is  not  the  purpose  of  the  present  arti-  small  magnitude,  sometimes  positive  and 
cle  to  review  the  literature  on  these  sometimes  negative,  rarely  changing  as 
changes,  since  a  summary  has  been  pub-  much  as  three  points;  (5)  the  mean  of  all 
lished  elsewhere  by  one  of  the  authors  nonpreschool  group  changes  reported  in 
(5).  It  may  be  said,  however,  that  a  the  literature  to  date  represents  approxi- 
careful  search  through  the  literature  re-  mately  one  to  two  points, 
veals  a  large  number  of  studies  present-  Since  the  present  study  uses  as  subjects 
ingmean  IQ  changes  by  preschool  groups  children  attending  the  preschool  labora- 
and  by  nonpreschool  groups  of  compara-  tories  of  the  Iowa  Child  Welfare  Re- 
ble  ages.  As  might  be  expected,  there  is  search  Station,  a  brief  statement  of  the 
considerable  variation  from  study  to  past  findings  on  Binet  IQ  changes  of 
study  in  the  amount  of  mean  change  ob-  children  attending  these  preschools  may 
tained,  the  methodology  of  the  study,  the  be  appropriate  here.  For  a  more  corn- 
tests  used  and  the  interpretations  placed  plete  discussion  the  reader  is  referred  to 
upon  the  results.  A  brief  statement  of  a  recent  summary  by  Wellman  (4)  cover- 
the  findings  on  Binet  IQ  changes  is  perti-  ing  the  first  seventeen  years  of  the  pre- 
nent  here,  since  the  present  study  utilizes  schools,   when   the    1916  revision   of  the 
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Stanford-Binet  and  the  Kuhlmann  revi-  do  with   the  revision   of  the  test  used, 

sion  were  used.  The  summary  shows  that  testing  conditions,  time  of  testing,  selec- 

the  mean  gain  in  IQ  tor  652  newly  en-  tion  of  children,  bias  of  examiners,  and 

tered  children  from  the  time  of  their  test  measured    parental    characteristics   were 

in    the    fall   shortly    after   entering    pre-  examined  and  did  not  appear  to  explain 

school  to  their  second  test  in  the  spring  the  differences  found  during  periods  of 

six  months  later  was  +6.G  points.  The  attendance  and  nonattendance.1  Similar 

group  may  be  subdivided  according  to  results  have  been  obtained  from  the  more 

the  revision  of  the  Binet  scale  used,  as  recent  use  of  Form  L  of  the  1937  revision, 

follows:    124  children  who  received  the  as  will   be  noted  from   the  results   pre- 

Kuhlmann  revision  at  both  testings  and  sented  in  this  study. 

who    made    a    mean    increase    of    +8.3  So  far,  there  has  been  little  attempt  in 

points  in  IQ;  450  children  who  received  the  literature  to  differentiate  the  nature 

the  1916  Stanford  revision  at  both  test-  of    preschool    experience    from    nonpre- 

ings  and  who  made  a  mean  increase  of  school  experiences,  or  to  analyze  the  con- 

+  6.0  points;  and  78  children  who  were  ditions  or  experiences  that  impinge  upon 

tested  in  the  fall  on  the  Kuhlmann  re-  the  child  in  preschool  or  characterize  his 

vision  and   in   the   spring  on   the    1916  school  life.  A  recent  study  by  Landreth, 

Stanford  revision,  who  made  a  mean  gain  Gardner,  Eckhardt  and  Prugh  (1)  com- 

of  +6.8  points  in  IQ.  pared  teacher-child  contacts  in  a  univer- 

For  317  of  these  children  tests  were  sity  nursery  school  with  those  in  a  WPA 
available  in  the  spring  and  the  following  nursery  school.  The  contacts  were  classi- 
fall,  an  interval  of  six  months  including  fied  according  to  type,  methods  and 
the  summer  vacation.  The  vacation  pe-  goals.  They  found  differences  in  teacher 
riod  was  flanked  on  each  end  by  some  contacts  in  the  two  schools  but  did  not 
weeks  of  attendance  but  contained  a  cen-  measure  the  effects  upon  the  child.  A 
tral  block  of  two  to  four  months  of  com-  study  by  Thompson  (3)  at  the  State 
plete  non-attendance,  the  length  depend-  University  of  Iowa  contained  observa- 
ing  on  whether  or  not  the  child  attended  tional  records  on  a  large  array  of  teacher- 
a  summer  session  of  six  to  eight  weeks,  child  and  child-child  contacts  experi- 
The  mean  change  in  IQ  was  —  1.1  points,  enced  by  two  groups  of  four-year-old  chil- 
Also,  two  independent  groups  of  non-  dren  under  different  experimental  pro- 
preschool  children  from  similar  socio-  grams  of  teacher  guidance.  The  items  of 
economic  levels  residing  in  Iowa  City  observation  were  selected  with  specific 
and  sampled  several  years  apart  (one  in  reference  to  social  and  emotional  be- 
1934  by  Wellman  and  the  other  in  1940  havior  and  personality  growth.  Thomp- 
by  Messenger)  did  not  gain  significantly  son  found  significant  differences  in  the 
in  IQ  (—1.8  points  and  +2.0  points)  but  social  and  emotional  behavior  develop- 
rather  showed  changes  similar  to  the  ment  of  the  two  groups  but  no  differ- 
spring-fall  changes  of  the  preschool  chil-  ence  in  IQ  change.  The  relevance  of  his 
dren.  findings  to  the  present  study  is  discussed 

Children  who  attended  preschool  for  later  in  this  article, 
two  successive  years  made  a  mean  gain  The  specific  approach  of  this  article 
of  +10.5  points  (N  =  201);  those  attend-  is  that  of  the  study  of  individual  differ- 
ing for  three  years  made  a  mean  gain  of  1These  factors  are  discussed  in  the  aiticIe  by 
+  9.9  points  (N  =  55).  Factors  having  to  wdlman  (4). 
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ences  within  a  group  rather  than  of  gross 
group  changes.  During  a  given  preschool 
year  there  are  wide  individual  differences 
in  IQ  change  from  fall  to  spring  tests; 
for  example,  in  the  year  1940-41,  the 
changes  in  IQ  on  Form  L  by  36  three- 
and  four-year-old  children  ranged  from 
a  loss  of  15  points  to  a  gain  of  39  points, 
eight  of  the  children  losing  and  28  gain- 
ing in  IQ.  Can  some  portion  of  the  dif- 
ferences be  accounted  for  by  differences 
in  measured  experiences  of  the  children 
during  the  hours  that  they  attend  pre- 
school? 

A  number  of  considerations  governed 
the  choice  of  this  particular  approach 
to  the  problem  of  environmental  factors. 
It  should  be  emphasized  that  the  numer- 
ous technical  difficulties  inherent  in  the 
problem  preclude  a  complete  answer  to 
the  main  problem;  at  best  the  results 
could  yield  only  an  incomplete  and 
partial  answer  to  the  main  problem  of  the 
dynamics  of  preschool  impacts  upon  the 
child's  intelligence.  The  methodology  and 
some  of  its  limitations  are  sketched  briefly 
below. 

1.  The  method  chosen  ivas  that  of  di- 
rect observation. 

2.  Individual  differences  within  a  pre- 
school group  were  studied.  The  prob- 
lem set  for  the  present  investigation  is  a 
difficult  one  technically;  namely,  to  ac- 
count for  differences  in  IQ  change  within 
a  group  in  which  the  general  tendency 
is  towards  gain.  The  question  for  which 
an  answer  is  sought  may  be  stated 
broadly  as  "Why  do  some  children  in  the 
preschools  gain  more  than  other  chil- 
dren?" Some  of  the  differences  in  IQ 
change  are  of  course  accounted  for  by 
unreliability  of  the  tests,  but  there  are 
differences  over  and  above  those  ac- 
counted for  by  this  factor.  Detailed  pre- 
caution was  taken  to  make  the  examina- 


tions  as   adecjuate  as   possible   in   every 
respect. 

3.  The  study  is  concerned  with  fre- 
quency of  ocairrence  of  certain  objective 
experiences  of  the  preschool  child.  It  is 
assumed  that,  other  things  being  equal, 
the  children  who  receive  more  of  "stimu- 
lating" experiences  may  be  expected  to 
be  affected  more  than  the  children  who 
receive  fewer  of  them.  This  study  does 
not  attempt  to  deal  with  "other  things" 
except  as  they  are  represented  in  initial 
IQ,  age,  previous  attendance  in  preschool 
and  vocabulary-mental  age  constellations. 

4.  Only  certain  selected  experiences 
are  included  within  the  present  frame- 
work. No  attempt  has  been  made  to 
locate  all  of  the  environmental  impacts 
that  might  be  related  to  IQ  increase; 
rather,  a  few  experiences  were  selected 
that  the  authors  believed  might  be  ex- 
pected most  logically  to  contribute.  The 
selection  was  governed  by  the  following 
considerations. 

5.  The  experiences  studied  were  those 
received  by  the  child  through  his  contact 
with  preschool  teachers  and  other  chil- 
dren. The  contacts  recorded  were  mainly 
those  that  were  explicitly  verbalized  by 
others.  A  few  non-verbalized  experiences 
were  included,  however,  where  there  was 
demonstration  of  the  solution  of  a  prob- 
lem, where  the  child  was  assisted  over  a 
difficult  step  in  a  process  in  order  that 
he  could  arrive  at  a  solution,  and  where 
the  teacher  assisted  in  routine  situations 
that  would  have  been  time  consuming  lor 
the  child  to  manage  alone  and  probably 
not  fertile  in  providing  new  ideas,  thus 
conserving  the  child's  time  for  more  con- 
structive activities.  The  specific  behaviors 
recorded  are  defined  and  discussed  later 
in  this  article. 

ii.  The  variables  selected  were  those 
the  authors  thought  most  closely  relevant 
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/o  the  abilities  measured  by  the  Binei 
tests.  The  hypothesis  was  tli.it  those  ex 
periences  within  the  preschool  that  tend 
to  improve  vocabulary,  number  con- 
cepts and  other  concepts,  generalizations, 
abstractions  and  general  information 
will  be  the  ones  most  likel)  to  yield  posi- 
tive relations  to  IQ  increase  on  the-  Binet 
scales,-  since  these  skills  in  general  char- 
acterize the  test  content  of  Form  L.  Form 
L  is  heavily  impregnated  with  items  re- 
quiring vocabulary  and  other  verbal 
skills/ 

7.  The  allegories  included  were  those 
believed  to  be  "intellectual"  {as  opposed 
to  "social")  in  content.  The  preschool 
child  receives  a  great  many  verbal  eon- 
tacts  from  the  teacher  and  from  other 
children  that  might  be  classified  under 
the  categories  used  in  this  study,  but 
which  are  concerned  with  social  rela- 
tions. For  example,  the  teachers  provide 
the  children  with  many  instances  of  in- 
formation in  regard  to  social  techniques 
and  relations  with  other  children.  These 
may  be  contrasted  with  items  of  informa- 
tion about  objects,  things  and  events. 
Because  of  the  results  obtained  by 
Thompson  (3)  and  some  subsequent 
analyses  of  his  data  into  "social"  and 
"intellectual"  content'  the  decision  was 


-  rhe  evidence  in  this  stud)  tends  to  disprove 
this  hypothesis. 

Merrill  (one  of  the  authors  ol  the  Form  I. 
standardization)  is  reported  hy  McNemar  as 
selecting  the  test  items  that  could  be  classified 
as  nonverbal  or  "less  verbal."  Not  counting  alter- 
nate tests,  there  are  54  test  items  in  the  levels 
Year  III  through  Year  IX,  the  effective  range  for 
the  children  of  the  present  study.  Of  these  -,| 
items.  Merrill  clasified  12,  or  less  than  one-fourth, 
as  nonverbal  or  "less  verbal."  See  McNemar, 
Quinn:  The  revision  of  the  Stanford-Binet  scale: 
an  analysis  of  the  standardization  data.  Boston: 
Houghton  Mifflin  Co.,  1942.  Pp.  185  (14s  144). 

*  The  writers  are  indebted  to  Dr.  Thompson 
for  making  these  analyses  for  them.  His  analyses 
indicated  that  while  the  group  of  children  under 
the  one  type  of  teachei  guidance  making  the 
most  favorable  changes  in  social  and  emotional 
behavior    received    significant!)     more    contacts 


made    to    exclude    contacts    "social"    in 
content. 

(S.  The  Study  assumes  that  the  jive- 
school  teachers  are  skillful  in  adapting 
their  procedures  to  the  level  of  the  chil- 
dren. The  observers  did  not  attempt  to 
pass  judgment  on  the  suitability  of  a 
given  contact  for  a  particular  child. 
Rather,  it  was  assumed  that  by  and  large 
the  preschool  teacher  adapts  the  content 
of  her  contacts  to  the  level  of  the  chil- 
dren: for  example,  when  she  gives  in- 
formation to  a  child,  that  it  is  not  too 
advanced  so  that  it  is  "over  his  head" 
nor  pitched  at  a  level  so  low  that  it  adds 
nothing  to  his  already  existing  store  of 
knowledge.  If  either  of  these  conditions 
existed  systematically  it  would  tend  to 
reduce  any  possible  relationships  between 
the  environmental  variables  and  IQ 
change. 

9.  The  experiences  in  preschool  are 
superimposed  upon  a  background  of  gen- 
erally good  home  experiences.  The  chil- 
dren come  preponderantly  from  the  pro- 
fessional classes  and  from  homes  main- 
taining relatively  high  educational  and 
cultural  standards.  There  arc  no  wealthy 
homes  and  no  impoverished  homes 
anion*'  those  of  the  children  included  in 
the  study.  The  children  are  generally 
high  in  IQ.  but  there  is  a  wide  range 
among  the  subjects  of  this  study  (85  to 
166).  From  data  on  certain  home  experi- 
ences gathered  on  the  subjects  but  not 
incorporated  in  this  article,  there  is  evi- 
dence to  indicate  a  rather  wide  range  in 
home  experiences. 

PLAN    OF    OBSERVATIONAL   STUDY 
Five    categories    of    teacher-child    con- 
tacts and  eight  categories  of  child-child 
contacts  constituted  the  experiences  ob- 

"social"  in  content  than  the  other  group,  they 
did  not  differ  in  "intellectual"  contacts.  Neither 
did  they  differ  in  IQ  change. 
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served  in  this  study.  The  categories  were 

derived  after  extensive  running  account 
records  had  been  kept  on  a  number  of 
children  in  preceding  years/'  Each  con- 
tact was  considered  from  the  standpoint 
of  the  child  who  was  the  recipient.  The 
teacher-thild  contacts  consisted  of  in- 
stances in  which  a  teacher  channelized  or 
structured  a  situation  for  a  child,  gave 
him  help,  gave  information,  asked  a  lead- 
ing question  and  gave  directions.  The 
child-child  contacts  consisted  of  experi- 
ences in  which  another  child  made  certain 
verbalizations  or  provided  a  demonstra- 
tion in  the  presence  of  the  observed  child. 
They  included  giving  information,  ask- 
ing general  or  conceptual  information 
from  the  observed  child,  verbalizing  the 
outcome  of  an  activity,  varying  or  modi- 
fying a  joint  enterprise,  channelizing, 
wiving  help,  using  a  number  concept  cor- 
rectly, generalizing,  using  an  imaginative 
concept  and  discovering  the  solution  to  a 
problem. 

A  typed  memorandum  of  several  pag<  I 
explaining  the  system  of  observations,  de- 
fining the  categories  and  giving  several 
examples  of  inclusions  and  exclusions 
was  prepared  and  placed  in  the  hands 
of  each  observer.  Only  brief  definitions 
and  a  few  illustrative  examples  are  in- 
cluded in  the  dw  ussion  below. 

The  categories  of  teacher-child  con- 
tacts were: 

i.  Teacher  channelizes  activity  and  01 
makes  structuring  suggestion:  here  the 
teacher  orients  the  child  as  to  his  present 
or  future  situation,  she  introduces  an 
element  of  order  into  an  otherwise  un- 
clear state  of  affairs.  Her  method  is  usu- 
ally that  of  indirect  suggestion.  Included 
are  situations   in   which   she   points   out 


5  The   running    accounts    ;ind    categories    were 
originally   the  result  of   the   teamwork   of    I 
R.  McCandlesc  and  I  G     Enompson.  Later 

thev  were  narrowed  to  fit  the  limits  of  the  pro 
ent   studv. 


alternative  procedures,  solutions  and  ac- 
tivities when  these  choices  are  not 
routines,  mandatory  activities  01  social 
procecJures.  Excluded  is  the  question 
"What  do  you  want  to  do  now?"  Exam- 
ples: "Do  vou  want  this  tied  with  one 
string  or  two?"  To  J  and  C,  who  have 
been  trying  futilely  to  arrange  a  pulley 
with  a  rope  of  inadequate  length,  "There- 
is  a  longer  piece  of  rope  in  the  do 

2.  Teacher  gives  physical  help:  (a;  of 
the  type  intended  to  clear  or  open  the 
way  for  a  constructive  activity,  such  as 
inserting  a  rope:  in  a  pulley;  fb)  in  order 
to  conserve  time,  such  as  in  dressing, 
and  putting  away  toys  in  order  to  have 
time  for  the  next  activity.  If  help  is 
verbal,  it  is  included  under  other  i 
gories. 

3.  Teacher  gives  information.  This 
covers  information  about  things,  objects, 
events,  processes  and  sequences  and  de- 
scriptive adjectives  and  adverbs  where 
these  are  applied  specifically  or  illus- 
trated. It  includes  giving  of  generaliza- 
tions. 

4.  Teacher  asks  leading  question.  The 
teacher  asks  the  child  a  question  de- 
signed  to  cause  him  to  think  conceptu- 
ally, to  arrive  at  a  solution  of  an  unclear 
state  of  affairs,  to  see  relationships,  to 
generalize  from  information  at  hand,  to 
apply  information  concerning  one  rela- 
tionship to  another  relationship  oi  to 
recall  information  previously  learned. 

-,.  Teacher  gives  simple  directions. 
I  he  teacher  tells  the  child  specifically 
what  to  do  in  a  situation  other  than  that 
of  routine.  By  the  term  routines  is  meant 
situations  for  the  preservation  of  order  as 
well  as  for  the  general  welfare  of  the  chil- 
dren. 

The  eight  categories  of  child-child 
contacts  were  as  follov. 

1.  Another  child  (Child  2)  gives  in- 
formation  to  or   in  the  presence  of   the 
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observed  child  (Child  i).  The  instances  ence  for  a  complete  preschool  day's  ses- 

are  similar  to  those  in  the  corresponding  sion,   her   observed   contacts   being  dis- 

teacher-child  item.  Excluded  are  certain  tribnted  among  the  prescribed  categories, 

specified  descriptive  adjectives  which  are  the  child  who  received  each  contact  being 

very   common,   such   as  good,   bad,    big,  designated   by    his    initials.    Later,   each 

small,  fast,  and  dry.  child's  score  was  computed  by  extracting 

2.  Child  2  asks  general  or  conceptual  the  instances  in  which  he  was  recipient, 
information  from  Child  1.  Questions  The  observations  extended  over  the 
dealing  with  whereabouts,  family  person-  complete  preschool  year.  In  the  short 
nel,  father's  business  and  routines  are  ex-  sample  method,  an  attempt  was  made  to 
eluded.  distribute  the  observations  so  that  each 

3.  Child  2  verbalizes  the  outcome  of  an  child's  samples  were  representative  of  the 
activity  to  the  attention  of  Child  1.  different  hours  of  the  day.  In  the  method 

4.  Child  2  varies  or  modifies  a  coopera-  of   following    the    teacher    the    observer 
tive,  associative  or  parallel  enterprise  to  drew  a  time  line  after  every  five  minutes 
the  attention  of  Child  1;  he  channelizes  of  observation, 
the  activity  of  Child  1  or  gives  help.  In  1940-41,  the  first  year  of  the  study, 

5.  Child  2  uses  a  number  concept  cor-  the  method  of  short  samples  was  used, 
rectly  in  the  presence  of  and  to  the  the  unit  being  five  minutes.  Forty  such 
attention  of  Child  1.  samples   were   obtained   on   each    child. 

6.  Child  2  generalizes  in  the  presence  Because  this  method  yielded  a  reliability 
of  Child  1.  figure  lower  than  desired,  the  method  of 

7.  Child  2  uses  an  imaginative  con-  following  the  teacher  was  introduced  in 
cept  in  the  presence  of  Child  1.  the  second  year  of  the  study,    1941-42. 

8.  Child  2  discovers  a  solution  in  the  However,  this  method  did  not  yield  a 
presence  of  Child  1.  measure    of    child-child    contacts.    Since 

In    group    situations    such    as    story  further  data  on  child-child  contacts  were 

groups,  music  and  rest  periods,  observa-  desired,  it  was  decided  to  try  simultane- 

tions  were  not  recorded  unless  they  met  ously  a  short  sample  procedure  in  which 

the  following  conditions:  (1)  the  teacher  the  unit  was   extended   to   ten  minutes 

addressed  herself  directly  to  a  child  in  and  the  total  extended  to  30  samples,  or 

the  group;  (2)  it  was  clear  that  the  child  300  minutes  of  observation  per  child  as 

recognized   himself  as   a  recipient  of  a  compared  with  200  minutes  in  the  1940- 

contact.  41  data.  In  the  third  year  of  the  study, 

Two    methods    of    observation    were  1942-43,    the    method    of   following    the 

used:    (1)   a   short  sample   technique   in  teacher  was  used  exclusively.  Each  head 

which  one  child  was  the  center  of  refer-  teacher  was  observed  for  a  total  of  24 

ence  for  a  short  period  of  observation,  preschool  days;  likewise  each  of  the  two 

the  contacts  received  by  him  from  the  assistant  teachers  in  a  group  was  observed 

teachers  and  from  other  children  being  for  24  days, 
recorded  by  tally  under  the  appropriate 

categories,   his   score   being  the  sum   of  subjects 
contacts  received  on  several  such  short  The    subjects   were    the    children    en- 
periods;  and  (2)  a  technique  of  observa-  rolled  in  two  age  groups  of  the  preschool 
tion   called   "following  the  teacher,"   in  laboratories  of  the  Iowa  Child  Welfare 
which  a  teacher  was  the  center  of  refer-  Research  Station  during  the  years  1940- 
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41,  1941-42  and  1942-43.  All  children 
who  completed  a  preschool  year  were  in- 
cluded.0 The  younger  group  enrolled 
children  whose  ages  at  the  opening  of 
the  fall  semesters  were  within  the  ranges 
of  35  to  49  months  and  the  older  group 
43  to  58  months.  The  younger  children 
attended  morning  sessions  and  the  older 
children  afternoon  sessions. 

Each  group  was  under  the  supervision 
of  a  head  teacher  and  two  assistant 
teachers  and  in  addition  a  limited 
amount  of  practice  teaching  was  done 
by  students  in  training  for  advanced  de- 
grees. The  head  teachers  remained  with 
the  groups  throughout  the  year,  the  as- 
sistant teachers  changed  in  the  middle  of 
the  year  at  the  end  of  the  semester.  The 
same  head  teacher  taught  the  younger 
groups  in  the  first*  two  years  of  the  study. 

Since  this  study  spread  over  three  cal- 
endar years,  some  of  the  same  subjects 
were  observed  during  two  successive 
years.  In  cases  where  the  same  method 
of  observation  was  used  in  records  in 
two  years,  all  duplicate  children  were 
removed  from  the  computations  reported 
in  this  article,  only  the  first  year's  record 
on  a  given  method  being  used  for  each 
child. 

Sixty-six  children  were  observed  by  the 
method  of  short  samples,  and  64  by  the 
method  of  following  the  teacher;  the 
total  number  of  different  children  ob- 
served was  95. 

INTELLIGENCE  TESTS 

Form  L  of  the  1937  Stanford-Binet 
was  administered  to  each  child  in  the 
fall  and  again  in  the  spring  of  each  year. 
The    preschools    opened    in    Septembei 


"The  turnover  in  population  was  larger  dur- 
ing these  years  than  under  usual  peacetime  con- 
ditions, due  to  the  moving  away  of  families  and 
to  transportation  problems.  All  children  enrolled 
at  the  beginning  of  the  year  were  studied  up  to 
the  time  of  removal. 


and  the  fall  testing  began  after  the  chil- 
dren had  had  at  least  one  week  of  at- 
tendance, most  of  the  tests  being  given 
in  October  and  November.  The  inter- 
vals between  opening  of  preschool  and 
time  of  test  ranged  from  11  to  72  days 
with  a  mean  of  41  days.  The  spring  tests 
took  place  in  April  and  May.  The  inter- 
vals between  fall  and  spring  tests  ranged 
from  4  to  7  months,  with  a  mean  inter- 
val of  5.6  months.  All  testing  was  done 
by  graduate  research  assistants  who  were 
experienced  examiners  and  who  were 
either  previously  acquainted  with  the 
children  or  had  spent  some  time  in  the 
group  becoming  acquainted  with  the 
children  before  testing. 

OBSERVER  AGREEMENT 

Several  observers  participated  in  col- 
lecting the  data.  All  were  graduate  stu- 
dent research  assistants  in  the  Iowa  Child 
Welfare  Research  Station.  Preliminary  to 
collecting  data  in  the  main  study,  records 
were  taken  by  observers  working  in  pairs 
in  order  to  determine  the  degree  of  ob- 
server reliability.  The  extent  of  agree- 
ment was  expressed  by  the  method  of 
correlation  between  the  number  of  con- 
tacts received  by  a  child  as  recorded  by 
one  observer  and  the  corresponding  num- 
ber as  recorded  by  the  other  observer. 

Five-Minute  Samples.  Table  1  states 
the  agreement  between  observers  on  the 
five-minute  sampling  technique.  The  ta- 
ble is  to  be  read  as  follows:  Pair  M-A 
observed  together  for  a  total  of  106  sam- 
ples, during  which  time  8ti  teacher  con- 
tacts of  the  type  included  in  this  study 
were  recorded  for  the  children  as  ob- 
served by  M  and  88  by  A;  during  the 
same  periods  of  observation  195  contacts 
from  other  children  wire  received  by 
the  observed  children  as  recorded  b)  M 
and  189  as  recorded  by  A.  The  teacher 
contacts  were  distributed  among  21  chil- 
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Table  i 

Agreement  Between  Observers  in  Five-Minute  Samples 

1940-41 


Observers 


_   No. 
Samples 


No. 

Contacts 
Recorded 


Range  of 

Scores 

per  Child 


No. 
of 
Children 


Correlation 


Pair  M-A 

M 

A 

Pair  M-K 

M 

K 

Pair  AC. 

A 

G 

Pair  A-T 

A 

T 

Pair  M-A 

M 

A 

Pair  M-K 

M 

K 

Pair  A-G 

A 

G 

Pair  A-T 

A 

T 

IO() 


54 


102 


37 


106 


54 


102 


37 


Teacher-Child  Contacts 


21 

.989 

86 

1-13 

88 

1-13 

18 

.989 

1  27 

1-21 

1  22 

1-21 

26 

•973 

91 

1-14 

88 

r-14 

16 

1 .000 

39 

1-10 

39 

1-10 

-Child  Contacts 

26 

.989 

195 

1-25 

189 

1-26 

20 

•975 

207 

2-23 

• 

207 

2-25 

16 

.985 

34 

1-6 

35 

1-6 

13 

1  .oco 

17 

i-3 

17 

1-3 

dren,  who  received  from  one  to  13  con- 
tacts each,  and  the  contacts  from  other 
children  were  received  by  26  subjects,  the 
number  received  varying  from  one  to  25 
each  according  to  the  records  of  M  and 
from  one  to  26  each  according  to  the 
records  of  A.  The  correlation  between  ob- 
servers M  and  A  on  teacher  contacts  was 
.989  and  on  child-child  contacts  also  .989. 

Pair  A-T  agreed  perfectly  on  both 
teacher-child  and  child-child  contacts. 
The  remaining  two  pairs  of  observers 
agreed  to  the  extent  as  expressed  by 
correlations  ranging  from  .973  to  .989. 

Pairs  M-A  and  M-K  selected  situa- 
tions in  which  they  expected  a  large  num- 
ber of  contacts,  hence  the  average  num- 
ber of  contacts  per  five  minutes  was 
higher  for  them  than  for  the  other  ob- 


servers, who  merely  took  any  available 
child. 

Ten-Minute  Samples.  When  ten-min- 
ute samples  were  used,  three  pairs  of 
observers  were  tried  out  for  observer  re- 
liability. Pair  B-S  obtained  34  samples, 
An-Gr  30  samples  and  G-H  31  samples. 
Only  one  pair  (B-S)  agreed  to  an  extent 
comparable  to  the  observers  of  the  previ- 
ous year.  No  further  preliminary  obser- 
vations were  required  of  this  pair.  The 
other  pairs  went  through  an  additional 
process  in  which  one  of  the  authors  of  the 
study  acted  as  a  referee  to  clarify  differ- 
ences of  definition.  As  a  result  of  this 
experience,  some  supplementary  defini- 
tions of  categories  were  drawn  up.  Since 
it  was  then  known  that  observer  G  would 
not  participate  in  the  main  study,  he  was 
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dropped  and  cross-pairings  were  insti- 
tuted. Observers  H  and  Or  worked  to- 
gether during  the  clarification  process; 
following  this,  pairs  An-Gr  and  B-H 
made  new  sets  of  observations,  as  shown 
in  Table  2.  The  correlations  ranged  from 
.899  to  .958,  with  the  exception  of  a  per- 
fect agreement  between  B  and  H  on  the 
small  number  of  teacher  contacts  during 
their   10  samples,  which  in  all  probabil- 


situation  included  all  of  the  categories 
to  be  used  in  both  methods,  whereas 
"following  the  teacher"  did  not  include 
the  child-child  contacts;  (2)  the  observers 
could  render  themselves  less  obtrusive 
and  conspicuous  when  they  could  select 
a  child  for  center  of  reference  than  when 
two  were  attempting  to  trail  a  teacher 
simultaneously. 

Following  the   Teacher.   In   the   third 


Table  2 

Agreement  Between  Observers  in  Ten-Minute  Samples 
(After  Clarification  of  Differences) 

1941-42 


Observers 


No. 
Samples 


No. 
Contacts 
Recorded 


Range  of 

Scores 
per  Child 


No. 

of 

Children 


Correlation 


Paii 

•  B-S 

B 

S 

Pair  An-Gr 

An 

Gr 

Pair  I 

B 

H 

Pair  B-S 

B 

S 

Pair  An-Gr 

An 

Gr 

Pai 

r  B-H 

B 

H 

34 


20 


10 


34 


20 


10 


Teacher-Child  Contacts 


63 
58 

I-IO 

1-8 

37 
36 

I-IO 

I-II 

5 
5 

1-3 
1-3 

Child  Contat 

'tS 

31 

1-6 

30 

0-6 

24 

1-8 

23 

i-5 

15 
17 

i-3 
i-5 

16 


IO 


13 


12 


.918 

I  .OOO 

■951 
.9OI 

.899 


ity  represents  an  overestimation  of  their 
agreement  on  a  larger  sampling. 

It  will  be  noted  that  in  1941-42,  al- 
though observers  established  reliability 
by  the  short  sample  method  only,  they 
subsequently  utilized  the  same  categories 
in  gathering  data  for  the  main  study  by 
both  techniques  of  short  sample  and  fol- 
lowing the  teacher.  The  reasons  for  es- 
tablishment of  reliability  in  only  the 
short    sample    situation    were:    (1)    this 


year  of  the  study,  1942-43,  since  onh  the 
method  of  following  the  teacher  was  to 
Ik-  used,  reliability  of  observers  was  estab- 
lished in  this  situation.  Four  pairs  ol 
observers  participated.  The)  made  a  few 
independent  observations  and  then  met 
with  oiu'  ol  the  authors  for  clarification 
of  definitions  and  situations,  following 
which  they  returned  lor  further  observa- 
tion. Ilie  following  total  amounts  ol 
time   were   devoted    to   simultaneous  ob- 
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servations  during  the  period  of  training: 
Pair  H-Ba  6]/2  hours,  H-K  11%  hours, 
Gr-W  71 4  hours,  and  Gr-E  qi/2  hours. 

The  degree  of  observer  agreement  in 
the  last  two  hours  for  each  pair  is  pre- 
sented in  Table  3.  The  correlations  range 
from  .934  to  .961. 

Table  3 

Agreement  Between  Observers  in  Following 

the  Teacher  (Last  Two  Hours 

of  Observation) 

1942-43 


Ob- 
servers 

No. 
Con- 
tacts 
Re- 
corded 

Range 

of 
Scores 

per 
Child 

No. 

of 
Chil- 
dren 

Correla- 
tion 

Pair  H-Ba 

20 

.942 

H 
Ba 

95 

86 

1-2 1 
1-14 

Pair  H-K 

20 

.961 

H 

137 

1-22 

K 

142 

1-24 

Pair  Gr-W 
Gr 
W 

88 
7r 

1-14 
1-14 

17 

•952 

Pair  Gr-E 
Gr 

102 

1-38 

11 

•934 

E 

119 

i-45 

Since  in  the  subsequent  analysis  of  re- 
sults on  following  the  teacher,  it  was 
planned  to  treat  the  categories  separate- 
ly, some  expression  of  observer  agreement 


on  each  category  seemed  desirable.  How- 
ever, the  range  of  scores  did  not  permit 
correlations  for  each  category.  As  a  sub- 
stitute, Table  4  presents  the  number  of 
contacts  recorded  under  each  category 
during  the  last  two  hours  of  simultaneous 
observation.  It  will  be  seen  that  the  pairs 
of  observers  generally  agreed  quite  well 
in  the  distribution  of  contacts,  and  that 
the  greatest  discrepancies  were  on  the 
category  information.  Examination  of  the 
records  of  Pair  Gr-W  showed  that  Ob- 
server Gr  recorded  many  more  instances 
of  information  than  Observer  W  and 
that  whenever  W  recorded  an  instance 
it  was  almost  always  included  by  Gr. 
Before  proceeding  to  the  final  collection 
of  data,  these  two  observers  attempted  to 
resolve  this  difference.  They  consulted 
with  the  other  observers  to  insure  that 
all  were  proceeding  on  a  common  basis. 
They  then  devoted  an  additional  period 
of  observation  to  recording  information 
only;  Observer  Gr  recorded  28  instances 
and  Observer  W  recorded  24. 

RELIABILITY  OF  SCORES 

In  1940-41,  the  first  year  of  the  study, 
scores  were  based  on  40  five-minute  sam- 
ples per  child  distributed  throughout 
the  year  and  distributed  throughout  the 
hours  of  the  preschool  day.  Reliability 


Table  4 

Agreement  Between  Observers  on  Separate  Categories  in  Last  Two 
Hours  of  Observation  in  Following  the  Teacher 


1 

942 

-43 

No. 

of  Contacts 

Recorded 

Pair 

Pa 

r 

Pair 

Pair 

H 

Ba 

H 

K 

Gr 

W 

Gr 

E 

Channelizes 

18 

19 

22 

22 

0 

8 

13 

15 

Help 

35 

33 

13 

14 

12 

12 

23 

19 

Information 

37 

29 

67 

75 

57 

43 

56 

45 

Leading  Question 

2 

3 

31 

30 

Q 

7 

27 

22 

Directions      ^ 

3 

2 

4 

1 

1 

1 

0 

1 

Total 

95 

86 

L37 

142 

88 

7i 

119 

102 
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of  the  scores  was  obtained  by  correlating 
the  results  on  alternate  observation  peri- 
ods and  applying  the  Spearman-Brown 
prophecy  formula.  Complete  observa- 
tions were  obtained  on  34  children;  two 
additional  children  on  whom  observa- 
tions were  available  were  not  included  in 
the  reliability  correlations,  since  they 
lacked  one  and  two  periods,  respectively, 
of  the  required  40  periods.  They  were, 
however,  included  in  the  main  study  by 
making  the  slight  corrections  necessary 
to  approximate  the  equivalent  of  40  peri- 
ods. The  reliability  for  the  combined 
five  items  of  teacher-child  contacts  was 
disappointingly  low,  the  Spearman- 
Brown  correlation  being  only  .298.  The 
reliability  on  the  combined  eight  items 
of  child-child  contacts  was  somewhat  bet- 
ter but  not  high,  being  .660. 

In  1941-42,  the  second  year  of  the 
study,  the  unit  samples  were  extended  to 
ten  minutes  and  the  total  observation 
time  devoted  to  each  child  was  300  min- 
utes, as  compared  with  200  minutes  in 
the  previous  year.  Thirty  children,  none 
of  whom  was  included  in  the  previous 
year,  were  studied.  The  reliability  of  15 
odd  versus  15  even  observation  periods 
was  better  for  teacher-child  contacts 
(.809)  but  very  low  for  child-child  con- 
tacts (.228). 

Reliability  of  scores  by  the  method  of 
following  the  teacher  was  computed  by 
correlating  the  sums  of  contacts  received 
on  alternate  observation  days.  Sixty-four 
different  children  received  scores  in  the 
two  years  that  this  method  was  used.  As 
stated  previously,  only  the  first  year's 
record  was  used  on  each  child.  Each  head 
teacher  was  observed  for  a  total  of  24  full 
preschool  sessions  distributed  over  the 
academic  year.  Likewise  each  of  the  two 
assistant  teachers  was  observed  for  24 
days.  The  number  of  contacts  received 
by  each  child   in   each  observation   day 


was  extracted  from  the  records.  \  child's 
score  in  the  reliability  is  based  upon  12 
odd  unit  days  versus  12  even  unit  days; 
a  unit  day  is  composed  of  the  contacts 
received  in  one  day  from  the  head  teach- 
er plus  the  contacts  received  in  one  day 
each  from  the  two  assistant  teachers. 

The  correlations  using  the  Spearman - 
Brown  prophecy  formula  arc  given  in 
the  following  tabulation  for  each  of  the 
categories  and  for  the  sum  of  the  cate- 
gories. The  reliabilities  range  from  .79 
for  channelizing  and  for  leading  ques- 
tions to  .89  for  directions.  The  sum  of  the 
five  items  yielded  a  reliability  of  .87. 
These  reliabilities  may  be  considered 
high  enough  for  separate  treatment  ol 
the  different  categories. 

Correlations,  using 

Spearman-Brown    formula 

12  odd  unit  days  vs. 

12  even  unit  days 

N  =  6i 

•79 
.87 
■84 

•79 
■«9 
.87 


Item 

Channelizes 

Help 

Information 

Leading  question 

Directions 

Sum  of  above  items 


Since,  in  the  second  year  of  the  study. 
both  the  short  sample  method  and  the 
method  of  following  the  teacher  were 
used,  it  is  of  interest  to  determine  to 
what  extent  the  scores  obtained  by  the 
two  methods  agree.  No  attempt  was  made 
to  synchronize  the  observation  times;  an 
observation  on  a  child  by  the  short  sain- 
pie  method  may  or  may  not  have  taken 
place  on  the  same  clay  that  a  teacher  was 
being  observed.  However,  the  short  sam- 
ple method  covered  only  ten  minutes  ol 
his  day  with  all  teachers  involved,  while 
the  other  method  covered  the  complete 
day's  session  but  with  only  one  teacher 
involved. 

There  were  30  children  who  received 
scores  by  both  methods.  The  correlation 
between  the  two  sets  of  scores  was  .83, 
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which  indicates  thai  the  two  methods 
distributed  the  children  in  similar 
Eashion  and  thai  the  scores  on  teacher 
contacts  by  each  method  can  be  consid- 
ered as  of  satisfactory  reliability.  Con- 
sidering the  reliabilities  of  the  two  scores 
involved,  this  correlation  is  about  as  high 
as  con  Id  be  expected. 

RESULTS  BY  SHORT  SAMPLE  METHOD 

The    relation    between    frequency    of 
teacher-child   contacts   obtained   by    the 


of  53.0  months.  The  fall  IQ's  of  the 
younger  group  ranged  from  98  to  153, 
with  a  mean  of  120.6;  the  fall  IQ*s  of  the 
older  group  ranged  from  109  to  159,  with 
a  mean  of  130.1.  Changes  in  IQ  for  the 
younger  group  ranged  from  +4  to  +39 
points,  with  a  mean  of  +15.2  points;  for 
the  older  group  the  changes  in  IQ  ranged 
from  —15  to  +21.  with  a  mean  change 
of  +2.3  points. 

Teacher-child  contacts  ranged  from  25 
to  65  for  the  younger  group  in  1940-41, 


Table  5 

Relation  Between  Teacher-Child  Contacts  Obtained  by  the 
Method  of  Short  Samples  and  IQ  Change 


Contacts 


N 


Mean 

Contacts 


Mean 
Fall  IQ 


Mean  Change 
inlQ 


44  and  above 
Below  44 

Difference 


Younger  Group  1940-41  (40  5-minute  samples) 
7  51.7  1 20 .  o 

6  34.7  121. 3 


17.0 


i-3 


+  16. 1 
+  I4-Q 

+  2.1 


38  and  above 
Below  38 

Difference 


Older  Group  1940-41  (40  5-minute  samples) 
10  47.7  132.8 

13  29.9  128.0 


17.8 


+4-8 


+  0.9 
+3-3 
-2.4 


49  and  above 
Below  49 

Difference 


Younger  Group  1941-42  (30  10-minute  samples) 
5  78.8  102.2 

9  31-9  H9-3 


46.9 


17. 1 


+  9.0 
+  7-7 
+  i-3 


36  and  above 
Below  36 

Difference 


Older  Group  1941-42  (30  10-minute  samples) 

6  48.3  124.3 

10  28.9  1 18.4 


19.4 


+  5-9 


+  6.7 
+  i-6 

+  5-i 


method  of  short  samples  and  IQ  change 
is  shown  in  Table  5,  which  gives  the 
mean  change  in  IQ  lor  the  children  in 
each  preschool  group  divided  into  those 
above  and  below  the  mean  in  number  of 
teacher-child  contacts  on  the  combined 
five  items. 

The  younger  group  in  1940-41  was 
composed  of  13  children  who  ranged  in 
age  from  37  to  49  months,  with  a  mean 
of  41.7  months;  the  older  group  was 
composed  of  23  children  who  ranged  in 
age  from  46  to  68  months,  with  a  mean 


with  a  mean  of  43.8;  for  the  older  group 
from  21  to  59,  with  a  mean  of  37.7.  The 
children  who  were  above  the  mean  in 
teacher  contacts  in  the  younger  group 
gained  +2.1  points  in  IQ  more  than 
those  below  the  mean;  in  the  older  group 
the  difference  was  —2.4  IQ  points.  Ob- 
viously, these  differences  do  not  indicate 
a  relationship  between  frequency  of  the 
teacher  contacts  obtained  in  this  way  and 
IQ  change. 

In  1941-42  the  younger  group  was  com- 
posed of  14  children  who  ranged  in  age 
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from  35  to  47  months,  with  a  mean  of 
41.5  months;  in  fall  IQ  from  85  to  140, 
with  a  mean  of  113.2;  and  in  IQ  change 
from  —7  to  +18,  with  a  mean  IQ 
change  of  +8.1  points.  The  older  group 
in  1941-42  was  composed  of  16  children 
who  ranged  in  age  from  43  to  56  months, 
with  a  mean  of  49.3  months;  in  fall  IQ 
from  105  to  150,  with  a  mean  of  120.6;  in 
IQ  change  from  —16  to  +31,  with  a 
mean  IQ  change  of  +3.5  points. 

Teacher-child     contacts     in      1941-42 


be  considered  indicative  of  a  relation- 
ship. 

Unfortunately,  it  does  not  seem  desir- 
able to  combine  age  groups  in  either  year 
in  the  treatment  of  the  data  because  of 
the  difference  in  number  of  recorded 
contacts,  IQ  level  and  IQ  changes;  and 
combination  of  the  results  obtained  by 
the  different  methods  of  sampling  does 
not  seem  justifiable. 

The  conclusion  is  that  these  results  do 
not   point   to   a   significant   relationship 


Table  6 

Relation  Between  Child-Child  Contacts  Obtained  by  the 
Method  of  Short  Samples  and  IQ  Change 


Contacts 


N 


Mean 
Contacts 


Mean 
Fall  IQ 


Mean  Change 
inlQ 


38  and  above 
Below  38 

Difference 


Younger  Group  1940-41  (40  5-minute  samples) 

9  43-3  "5-6 

4  26.8  132.0 


+  12. 
+  21. 


16. s 


—  16.4 


■9-5 


49  and  above 
Below  49 

Difference 


Older  Group  1940-41  (40  5-minute  samples) 

11  61 .3  125. 1 

12  38.2  134-6 


23.1 


-9-5 


+3-4 
+  1.2 

-f  2  .  2 


35  and  above 
Below  35 

Difference 


Younger  Group  1941-42  (30  10-minute  samples) 

7  47-7  "4-9 

7  22.5  1 11 .6 


25.2 


+3-3 


+  9-o 
4-7-3 
+  1.7 


44  and  above 
Below  44 

Difference 


Older  Group  1941-42  (30  10-minute  samples) 
9  52 .9  121 .8 

7  3i-6  119. 1 


21.3 


+  2.7 


+  1. i 

-5-5 


ranged  from  17  to  128  for  the  younger 
group,  with  a  mean  of  48.6;  and  from  17 
to  63  for  the  older  group,  with  a  mean  of 
36.2.  The  children  who  were  above  the 
mean  in  teacher  contacts  in  the  younger 
group  gained  4-1.3  more  IQ  points  than 
those  below  the  mean;  in  the  older  group 
the  children  above  the  mean  gained 
4-5.1  more  IQ  points  than  those  below 
the  mean,  but  most  of  the  difference  is 
accounted  for  by  one  child  who  made 
an  extremely  large  gain.  These  mean  dif- 
ferences, while  positive,  are  too  small  to 


between  IQ  change  and  frequenq  ol 
teacher  contacts  of  the  type  recorded 
here  as  measured  by  short  samples. 

The  relation  between  frequency  of 
child-child  contacts  as  obtained  l>\  the 
method  of  short  samples  and  IQ  change 
is  shown  in  Table  6.  In  1940-41  child- 
child  contacts  in  the  younger  group 
group  ranged  from  21  to  50,  with  a  mean 
of  38.2;  in  the  older  group  the  range  was 
from  30  to  79  with  a  mean  of  [g.2.  In 
1941-42  the  younger  group  ranged  from 
15  to  57  with  a  mean  of  35.1  and  the  older 
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group  from  21  to  6 1  with  a  mean  of  43.6.  There    were    large    individual    diifer- 

Differences   in    1Q  change  between   the  ences  in  the  number  of  teacher  contacts 

children  aho\e  and  below  the  mean  re-  received.  For  the  entire  group  of  64  chil- 

spectively  in  child-child  contacts  were  as  dren  the  range  of  scores  on  item  1,  chan- 

follows:  for  the  younger  group  in  19.10-41  neli/ing  or  structuring  a  situation,  was 


—  9.5  points,  for  the  older  group  in 
1940-41  +2.2  points,  for  the  younger 
group  in  1941-42  + 1.7  points,  and  for  the 


older    group    in    1941-42 


5-5 


points. 


from  10  to  118,  with  a  mean  of  50.9.  On 
item  2,  gives  help,  the  range  was  from 
10  to  98,  with  a  mean  of  48.8;  on  item  3, 
gives  information,  from  13  to  302,  with 


There  appears  to  be  no  systematic  rela-      a  mean  of  94.1;  on  item  4,  asks  leading 
tionship  between  IQ  change  and  the  fre-      or  problem  question,  from  5  to  151,  with 

Table  7 

Mean  Teacher-Child  Contacts  for  the  Different  Preschool  Groups 
by  the  Method  of  Following  the  Teacher 


Group 

N 

Fall 
IQ 

Change 
inlQ 

Chan- 
nelizes 

Help 

Informa- 
tion 

Leading 
Question 

Direc- 
tions 

Total 

Younger  1941-42 
Younger  1942-43 

14 
13 

113. 2 
122.2 

+  8.1 
+  7-9 

56.6 
51-3 

61. 1 
61 .  2 

79.6 
83-0 

76.9 
34-8 

49-4 
14. 1 

323-5 
244.4 

Older  1941-42 
Older  1942-43 

27 

21 
16 

"7-5 

123. 1 
122.2 

+  8.0 

+  0.6 
+  3-2 

54  -o 

49.4 
47.6 

61. 1 

43-6 
34-8 

81.2 

82.2 
i3J-4 

56.6 

52.5 
47-7 

32.4 

39-6 
10.4 

285.4 

267.3 
271.9 

37 

122.7 

+  i-7 

48.6 

39-8 

103. S 

5° -4 

27  .0 

269.3 

quency  of  child-child  contacts  of  the  type 
recorded  in  this  study. 

RESULTS  BY   METHOD  OF   FOLLOWING 
THE  TEACHER 

There  were  64  children  who  were 
studied  by  the  method  of  following  the 
teacher.  The  mean  number  of  teacher 
contacts  received  by  each  preschool  group 
is  given  in  detail  in  Table  7,  together 
wth  the  mean  fall  IQ  and  change  in  IQ. 
It  will  be  noted  that  the  two  younger 
groups  received  the  highest  and  lowest 
total  number  of  teacher  contacts,  respec- 
tively, but  did  not  differ  in  IQ  change. 
The  IQ  changes  of  the  younger  groups 
were  greater  than  those  of  the  older 
groups.  There  is  no  indication  from  this 
table  of  any  relationship  between  fre- 
quency of  teacher  contacts  of  the  types 
studied  here  and  IQ  change. 


a  mean  of  53.0;  on  item  5,  gives  simple 
directions,  from  2  to  94,  with  a  mean  of 
mean  of  29.3;  on  the  sum  of  the  five 
items,  from  48  to  660,  with  a  mean  of 
276.1.  Since  the  period  between  fall  and 
spring  intelligence  tests  was  on  the  aver- 
age six  months,  the  number  of  unit  ob- 
servation days  per  child  (24  days)  repre- 
sented approximately  one-fifth  of  the  cal- 
endar preschool  days  over  which  changes 
in  IQ  were  studied. 

The  fall  IQ's  of  the  children  ranged 
from  85  to  160,  the  spring  IQ's  from  88 
to  157,  and  the  changes  from  —18  to 
+  31,  The  mean  fall  IQ  was  120.5,  the 
mean  spring  IQ  124.9  ant^  tne  mean 
change  in  IQ  +4.4  points.  Twenty-one 
children,  or  33%  of  the  group,  changed 
-f  10  or  more  points,  while  6  children, 
or  9%  of  the  group,  changed  —10  or 
more  points. 
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All  of  the  items  of  teacher  contacts 
were  positively  interrelated,  the  correla- 
tions ranging  from  .096  to  .726  (Table 
8).  There  was  little  correlation  between 
the  number  of  items  of  information  and 
the  items  of  direction  received  by  the 
children,  the  correlation  being  .096.  The 
amount  of  information  and  the  amount 
of  help  received  correlated  .286,  signifi- 
cant at  the  5%  level  of  confidence.  All 
other  correlations  ranged  from  .472  to 
.726  and  were  significant  at  the  1%  level 

Table  8 

Intercorrelations  of  Scores  on  Items  Obtained  by 
the  Method  of  Following  Teacher 

N  =  64 


Lead- 

jj  .      Infor-     ing 
ne,p  mation  Ques- 

Direc- 

tions 

tion 

Channelizes 

.705     .567     .726 

•  472 

Help 

.286     .510 

•538 

Information 

•543 

.096 

Leading  Question 

.620 

of  confidence,  indicating  that  in  general 
children  who  received  a  large  amount  of 
contacts  of  one  type  tended  to  receive  a 
large  number  of  contacts  of  other  types 
also. 

Correlations  between  teacher  contacts 
and  fall  IQ,  spring  IQ  and  change  in  IQ 
for  the  younger  and  older  groups  sepa- 


rately and  combined  are  given  in  Tabic 
9.  Only  one  correlation  in  the  table  is 
significant  at  the  5%  level  of  confidence, 
that  between  fall  IQ  and  directions  for 
the  younger  groups  where  the  correla- 
tion is  —.403,  the  teachers  tending  to 
give  more  directions  to  the  children  with 
lower  IQ's. 

For  the  combined  groups,  the  correla- 
tions with  fall  IQ  tend  to  be  negative, 
but  low  and  not  significant.  With  spring 
IQ  the  correlations  also  tend  to  be  nega- 
tive and  slightly  reduced  over  the  corre- 
lations with  fall  IQ.  The  correlations  of 
teacher  contacts  with  IQ  change  are  all 
low  and  insignificant.  With  the  sum  of 
five  categories  of  teacher  contacts,  fall 
IQ  correlates  —.124,  spring  IQ  —.059 
and  change  in  IQ  +.044. 

Fall  IQ  and  IQ  change  were  not  re- 
lated in  this  group,  the  correlation  being 
—  .002. 

The  conclusion  to  be  drawn  from  these 
correlations  is  that  frequency  of  teacher 
contacts  of  the  type  studied  here  was  not 
related  to  IQ  status  or  to  IQ  change. 

RELATION  OF  TEACHER  CONTACTS  TO 
VOCABULARY  CHANGE 

The  Smith-Williams  vocabulary  test 
was  administered  in  the  fall  of  1942  and 
again  in  the  spring  of  1943.  near  the  time 


Table  9 

Correlation  of  IQ  and  IQ  Change  with  Teacher-Child  Contacts 
by  Method  of  Following  Teacher 


Item 

Younger  Groups 
Fall       Spring 

N  =  27 

IQ 

Older 

Groups  N  =  37 

Combined  Group 
Fall        Spring 

-  N  =  64 

Fall 

Spring 

IQ 

IQ 

IQ 

IQ 

Change 

IQ 

IQ 

Change 

IQ 

IQ 

(  hange 

I. 

Channelizes 

-.178 

-.150 

-095 

—  .  209 

-.074 

+  .142 

— .  206 

— .  1 20 

+  .075 

2. 

Help 

-  .098 

— .  204 

—  .  296 

-    139 

-.015 

+  •145 

-.191 

—  .092 

+  •123 

3- 

Information 

—  .062 

-.097 

-  .149 

+  .006 

+   090 

+  .117 

+  .018 

+  .019 

-.032 

4- 

Leading 

Question 

— .  126 

— .  109 

-033 

-033 

+  •051 

+  .067 

-113 

-.058 

-f-  .022 

5- 

Directions 

-  •  403 

-.366 

-  •  045 

-  .018 

—  .002 

+  003 

— .  217 

-  •  203 

—  .022 

Total  1-5 

— .  204 

— .  22 1 

-137 

-  -045 

+  •045 

+  .126 

— .  124 

-  059 

+  .044 

i6 
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of  the  intelligence  tests.  The  vocabulary 

test  consists  ol  84  words  selected  by  Wil- 
liams (6)  from  a  longer  series  pre- 
sented by  Smith  (2).  It  is  arranged  in 
two  forms,  both  ol  which  were  used  in 
this  investigation  at  each  testing  period.7 

Thirty-tour  children  were  tested.  This 
group  included  all  children  who  were  en- 
rolled in  two  preschool  groups  during 
the  year  1942-43.  who  remained  through- 
out the  year  and  were  thus  available  for 
both  fall  and  spring  tests.  In  the  fall  their 
ages  ranged  from  37  to  61  months,  with 
a  mean  of  48.6;  in  the  spring  from  42  to 
66  months,  with  a  mean  of  53.5  months. 
Their  mean  vocabulary  score  in  the  fall 
was  37.4,  in  the  spring  44.1,  representing 
a  mean  gain  of  6.6  words  on  the  scale. 
The  range  in  vocabulary  scores  in  the 
fall  was  from  12  to  53  and  in  the  spring 
from  24  to  58. 

In  order  to  relate  vocabulary  scores  to 
mental  ages,  the  mental  age  of  each  child 
was  corrected  to  the  date  of  his  vocabu- 
lary test,  on  the  assumption  of  constancy 
of  the  IQ  over  this  brief  period.  The  cor- 
rections were  slight;  in  the  fall  no  correc- 
tion was  necessary  for  17  children,  one 
child's  obtained  mental  age  was  reduced 
by  one  month,  and  16  children's  obtained 
mental  ages  were  increased  by  one 
month;  in  the  spring  no  correction  was 
made  for  33  children,  one  child's  mental 
age  being  increased  by  one  month. 

The  correlation  for  the  34  children 
between  fall  vocabulary  and  fall  mental 
age  was  .716,  between  spring  vocabulary 
and  spring  mental  age  .758,  and  between 
change  in  mental  age  and  change  in  vo- 
cabulary .085.  Thus,  although  vocabu- 
lary score  was  related  to  mental  age  sta- 
tus, there  was  no  appreciable  relationship 

7  The  examiners  found  it  desirable  to  draw  up 
some  supplementary  instructions  for  scoring,  in 
order  to  cover  responses  for  which  the  manual 
does  not  specifically  provide  and  to  insure  com- 
parable scoring  by  different  examiners. 


between    change    in    vocabulary    during 

the  preschool  year  and  change  in  mental 

age.  Fall  vocabulary  was  related  to  spring 

vocabulary  to  the  extent  of  a  correlation 

of  .905. 

r 
Fall  vocabulary  with  fall  mental  age  .71O 

Spring  vocabulary  with  spring  mental  a^c       .758 
Change  in  vocabulary  with  mental  age 

change  .085 

Fall  vocabulary  with  spring  vocabulary  905 

Fall  vocabulary  with  change  in  vocabulary  —.351 


The  relation  between  teacher  contacts 
and  fall  and  spring  vocabulary  scores  and 
vocabulary  change  is  given  in  Table  10. 
Teacher  contacts  in  the  categories  of  giv- 
ing information  and  asking  leading  ques- 
tions were  positively  related  to  fall  vo- 
cabulary, while  the  contacts  in  the  other 
three  categories  were  negatively  related 
to  fall  vocabulary.  Only  one  of  these  cor- 
relations was  significant  at  the  1%  level 
of  confidence;  namely,  the  teachers  tend- 
ed to  give  more  help  to  the  children  who 
were  relatively  lower  in  vocabulary.  The 
sum  of  the  five  categories  of  teacher  con- 
tacts were  not  related  to  fall  IQ,  the 
correlation  being  +.050. 

There  was  a  slight  positive  correlation 
(  +  .139)  between  spring  vocabulary  and 
the  sum  of  the  five  items  of  teacher  con- 
tacts and  a  correlation  of  +.197  between 
the  sum  of  teacher  contacts  and  change  in 
vocabulary.  It  will  be  noted  that  each 
category  was  slightly  better  correlated 
with  spring  vocabulary  than  with  fall 
vocabulary;  where  a  positive  correlation 
existed  in  the  fall,  the  correlation  in  the 
spring  was  slightly  higher  and  where  a 
negative  correlation  existed  in  the  fall, 
the  correlation  in  the  spring  indicated  a 
slight  reduction  in  the  negative  relation- 
ship. The  correlations  with  change  in 
vocabulary  were  all  positive  ranging  from 
+  .132  for  directions  to  +.346  for  chan- 
nelizes. The  latter  correlation  was  signifi- 
cant at  the  5%  level  of  confidence. 
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It  seemed  evident  from  inspection  of 
the  scores  that  the  relationship  between 
teacher  contacts  and  vocabulary  change 
differed  so  as  to  distinguish  between  the 
children  who  were  experiencing  their 
first  year  in  preschool  and  those  who  had 
been  enrolled  in  previous  years.  Conse- 


in  vocabulary  to  the  extent  ol   .  ]oK  and 
•348. 

A  further  consideration  is  the  fact  that 
because  of  the  small  number  of  children 
who  were  new  to  preschool  the  correla- 
tion between  total  contacts  and  vocabu- 
lary change  is  greatly  affected  by  one  ex- 


Table  10 

Relation  of  Vocabulary  Scores  on  Smith-Williams  Test  to 
Teacher  Contacts  by  Method  of  Following  Teacher 


Total  Group 

Children  New  to  Preschool 

N  =  34 

N  =  i8 

Vocabulary 

Vocabulary 

Fall 

Spring 

Change 

Fall 

Spring 

Change 

Channelizes 

-•257 

—  .  102 

+  .346** 

-.531** 

-.386 

+  •413 

Help 

-  -494* 

-.404** 

-f- .  262 

-.549** 

-  -432 

+  •383 

Information 

+   193 

+  •243 

+  ■143 

-  .089 

-f.088 

+  .408 

Leading  question 

+  .230 

+  •309 

+  .176 

-•043 

4-  - 102 

+  .348 

Directions 

-.328 

-  .280 

+   132 

-.581** 

-    362 

+  ■579** 

Total 

+  .050 

+  •139 

+  •197 

-•321 

-.136 

+  ■475** 

*  Significant  at  1%  level  of  confidence. 
**  Significant  at  5%  level  of  confidence. 

quently  correlations  were  run  separately 
for  the  eighteen  children  who  were  new 
to  preschool.  These  correlations  arc  also 
given  in  Table  10.  For  these  children 
the  correlations  between  the  separate 
categories  of  teacher  contacts  and  change 
in  vocabulary  ranged  from  +.348  to 
+  •579-  Dut  due  to  the  small  number  of 
cases  only  the  latter  correlation  was  sta- 
tistically significant  at  the  5%  level  of 
confidence  or  above.  With  the  sum  of  the 
five  categories  the  correlation  for  change 
in  vocabulary  was  +.475,  significant  at 
the  5%  level  of  confidence. 

The  interpretation  of  these  correla- 
tions is  affected  by  the  fact  that  there  was 
a  negative  correlation  between  contacts 
and  fall  vocabulary  and  also  a  negative 
correlation  between  fall  vocabulary  and 
vocabulary  change.  It  will  be  noted,  how- 
ever, that  the  two  items  gives  information 
and  asks  leading  questions  which  showed 
a  very  slight  relationship  with  fall  vocab- 
ulary were  positively  related  to  change 


treme  deviate,  a  child  who  made  the 
highest  vocabulary  change  in  the  group 
but  who  received  a  small  number  <>l 
teacher  contacts.  The  effect  of  this  child 
on  the  relationship,  as  shown  by  the  ac- 
companying scattergram  in  Figure  1,  is 
to  obscure  the  regularity  of  the  relation- 
ship which  exists  for  the  remainder  of  the 
group.8 

In  view  of  the  various  considerations, 
it  cannot  be  stated  conclusively  that  thei  e 
is  a  significant  relationship  between 
teacher  contacts  and  vocabulary  change 
for  children  new  to  preschool,  but  the 
possibility  is  strongly  suggested. 


8  In  order  to  obtain  a  numerical  estimate  ol  the 
effect,  the  correlation  was  recomputed  omitting 
this  child.  The  resultant  correlation  was  -f  .829, 
indicating  a  high  relationship  between  teacher 
contacts  and  change  in  vocabulary  for  the  re- 
mainder of  the  group.  When  In-  child  w;is 
omitted,  the  correlation  ol  teacher  contacts  with 
fall  vocabulary  was  nol  changed,  the  correlation 

being 324,  and   the   correlation   with   spring 

vocabulary  was  changed  slightly,  to  — 057. 


1 8 
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Fig.  i.  Relation  of  teacher  contacts  to  vocabulary  change  for  children  new  to  preschool 


SUMMARY  AND  CONCLUSIONS 

The  purposes  of  the  investigation  were 
to  study  some  factors  that  might  be  as- 
sociated with  Binet  IQ  changes  of  pre- 
school children.  The  report  of  the  inves- 
tigation is  divided  into  two  units.  The 
first  unit,  reported  here,  had  as  its  pur- 
poses: (i)  to  measure  selected  experiences 
of  the  child  while  in  preschool  and  to 
determine  to  what  extent  these  experi- 
ences were  related  to  IQ  change;  and  (2) 
to  study  the  relation  of  these  experiences 
to  vocabulary.  The  second  unit,  to  be 
reported  later,  studied  the  role  of  vocabu- 
lary in  IQ  change. 

The  experiences  studied  were  selected 
types  of  teacher-child  and  child-child 
contacts  which  the  authors  believed 
might  be  relevant  to  intelligence  and 
particularly  to  the  verbal  aspects  of  in- 
telligence. 


Two  methods  of  observation  were 
utilized,  a  short  sample  technique  in 
which  one  child  was  the  center  of  refer- 
ence for  a  period  of  five  or  ten  minutes, 
and  a  method  called  "following  the 
teacher"  in  which  a  preschool  teacher 
was  observed  for  a  complete  preschool 
day  as  a  unit  of  observation.  The  sub- 
jects who  were  studied  by  the  short  sam- 
ple method  were  66  children  ranging  in 
age  from  35  to  58  months,  on  36  of  whom 
40  5-minute  samples  were  obtained  per 
child  and  on  30  of  whom  30  10-minute 
samples  were  obtained.  Sixty-four  chil- 
dren were  studied  by  the  method  of  fol- 
lowing a  teacher.  A  child's  score  was 
based  upon  contacts  recorded  during  24 
unit  days  of  observation  of  three  teach- 
ers. 

Form  L  of  the  1937  Stanford-Binct  was 
administered  to  each  child  in  the  fall  of 
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the  year  and  again  in  the  spring,  after 
an  average  interval  of  5.6  months. 

No  relationship  was  found  between  IQ 
change  and  frequency  of  teacher-child 
contacts  or  child-child  contacts. 

The  Smith-Williams  vocabulary  test 
was  administered  in  the  fall  and  again 
in  the  spring  to  34  children  ranging  in 
age  from  37  to  61  months.  Between  vo- 
cabulary score  and  mental  age  a  correla- 


tion of  .716  was  obtained  for  the  fall 
measures  and  .758  for  the  spring  meas- 
ures. There  was,  however,  no  relationship 
between  change  in  vocabulary  and 
change  in  IQ,  the  correlation  being  ,085. 
Teacher  contacts  showed  a  correlation 
of  +475  with  vocabulary  change  for  18 
children  all  of  whom  were  new  to  pre- 
school. 
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FACTORS  ASSOCIATED  WITH  BINFT  IQ  CHANGES  OF 

PRESCHOOL  CHILDREN 

II.  The  Role  of  Vocabulary  in  IQ  Change 

By  BETH  L.  WELLMAN  and  BOYD  R.  McCANDLESS 


In  the  course  of  working  with  the  data 
in  a  study  of  the  relation  of  selected 
experiences  of  preschool  children  to  their 
changes  in  IQ1  it  became  apparent  that 
children  who  were  high  in  vocabulary  for 
their  mental  age  were  making  the  more 
favorable  changes  in  IQ.  Consequently, 
it  was  decided  to  study  this  phenomenon 
more  in  detail. 

The  subjects  were  34  children  who 
were  enrolled  in  the  preschools  of  the 
Iowa  Child  Welfare  Research  Station. 
Each  child  received  Form  L  of  the  1937 
Stanford-Binet  in  the  fall  of  the  year  and 
again  in  the  spring.  Each  child  also  re- 
ceived the  Smith-Williams  vocabulary 
test  in  the  fall  and  spring  within  a  month 
of  the  time  of  the  intelligence  test.  The 
ages  of  the  children  at  the  time  of  the 
fall  vocabulary  test  ranged  from  37  to  61 
months,  with  a  mean  of  48.6;  at  the  time 
of  the  spring  test  from  42  to  66  months, 
with  a  mean  of  53.5  months.  Their  vo- 
cabulary scores  in  the  fall  ranged  from 
1 2  to  53  words  with  a  mean  of  37.4  words; 
in  the  spring  the  range  was  from  24  to  58 
words,  with  a  mean  of  44.1  words.  Fall 
IQ's  ranged  from  93  to  150,  with  a  mean 
of  123.9,  and  spring  IQ's  from  92  to  157, 


with  a  mean  of  128.2.  IQ  changes  ranged 
from  —11  to  +20,  with  a  mean  of  +4.3 
points. 

VOCABULARY-MENTAL  AGE  STATUS  IN 
RELATION  TO  IQ  CHANGE 

In  order  to  study  the  role  of  vocabu- 
lary-mental age  relationships  in  IQ 
change,  sigma  scores  on  vocabulary  and 
on  mental  age  were  computed.  If  the 
child's  vocabulary  sigma  score  in  the  fall 
was  higher  than  his  mental  age  sigma 
score,  the  difference  was  considered  as  a 
positive  V-MA  score;  if  his  vocabulary 
sigma  score  was  lower  than  his  mental 
age  sigma  score  the  difference  was  con- 
sidered as  a  negative  V-MA  score.2 

The  composition  of  the  positive  and 
negative  groups  with  respect  to  mean 
age,  mental  age  and  vocabulary  score  in 
the  fall  was  as  shown  in  table  below. 

The  18  children  who  in  the  fall  had 
positive  V-MA  scores  had  a  mean  fall  IQ 
of  1*22.0  and  gained  +7.6  points  in  IQ 
from  fall  to  spring.  The  16  children  with 


1  Wellman,  Beth  L.  and  McCandless,  Boyd  R. 
Factors  associated  with  Binet  IQ  changes  of  pre- 
school children.  I.  The  relation  of  selected  ex- 
periences to  change  in  IQ. 


2  Children  in  the  positive  V-MA  group  are  not 
necessarily  all  high  in  vocabulary  when  this 
variable  is  considered  alone.  For  example,  a  child 
with  a  vocabulary  sigma  score  of  — 1.00  and  an 
MA  sigma  score  of  — 1.50  would  be  in  the  posi- 
tive V-MA  group,  since  his  vocabulary  position 
is  higher  than  his  MA  position  (V-MA  is  +.50), 
while  a  child  with  a  vocabulary  sigma  score  of 
-)-2.oo  and  an  MA  sigma  score  of  +2.25  would 
be  in  the  negative  V-MA  group  (V-MA  is  — .25). 


Group 

N 

Fall 

CA 

Mos. 

Fall 
MA 
Mos. 

Fall 

IQ 

Fall 

Vocabulary 

Score 

Positive  V-MA 
Negative  V-MA 

18 
16 

46.9 
50.4 

56.8 
03-4 

122.0 
126.0 

40.4 
34-i 

Difference 

-3-5 

-6.6 

-4.0 

+  6.3 

20 


BINET    IQ    CHANGES    OF    PRESCHOOL    CHILDREN 


21 


negative  V-MA  scores  had  a  mean  fall  IQ  Fifteen  of  the  18  children  who  had  posi- 

of  126.0  and  changed  only +0.6  IQ  point.  live  V-MA  scores  showed  a  gain   in   IQ, 

Application  of  Fisher's  t  test  technique1  while  only  six  of  the   16  children  with 

to  the  IQ  changes  yielded  a   t  of  2.71,  negative  V-M A  scores  showed  a  gain, 

which  indicates  a  difference  in  IQ  gain  The  children  whose  vocahulary  sigma 

Table  i 

Correlations  Between  Vocabulary-Mental  Age  Status,  IQ  Change  and  Teacher 
Contacts  for  Total  Group  and  for  Children  New  to  Preschool 


V-MA  and  IQ 
Fall  V-MA  and  change  in  IQ 
Fall  V-MA  and  fall  IQ 
Fall  IQ  and  change  in  IQ 
Fall  V-MA  and  spring  V-MA 
Fall  V-MA  and  change  in  V-MA  from  fall  to  spring 

V-CA  and  IQ 

Fall  V-CA  and  change  in  IQ 

Fall  V-CA  and  fall  IQ 

Fall  V-CA  and  spring  V-CA 

Fall  V-CA  and  change  in  V-CA  from  fall  to  spring 

Change  in  V-CA  from  fall  to  spring  and  change  in  IQ 

Teacher  Contacts  and  V-MA 
Teacher  contacts  and  fall  V-MA 
Teacher  contacts  and  spring  V-MA 
Teacher  contacts  and  change  in  V-MA  from  fall  to 

spring  34 


Ch 

ldren  New 

N 

r 

to 

Preschool 

N 

r 

34 

+  .389** 

18 

+  .366 

34 

-.283 

18 

-•055 

34 

—  .  172 

18 

+  .126 

34 

+  .727* 

18 

+  •555** 

34 

-.469* 

18 

-  -449 

34 

+  •234 

18 

+  .381 

34 

+  065* 

18 

+  ■657* 

34 

+  .879* 

18 

+  .926* 

34 

-  .174 

18 

—  .  206 

34 

+  .068 

18 

-•059 

34 

-  .098 

18 

-•465 

34 

+  •135 

18 

+  .082 

+  .284 


18 


+  .609* 


*  Significant  at  the  1%  level  of  confidence. 
**  Significant  at  the  5%  level  of  confidence. 

between  the  two  V-MA  groups  significant 
at  the  1  c/(   level  of  confidence. 


Group 

N 

Fall 

IQ 

IQ 

Change 

Positive  V-MA 
Negative  V-MA 

18 
16 

122.0 
126.0 

+  7-6 
+0.6 

Difference 

-4.0 

+  7.0 

/  =  2  .71 

The  correlation  between  fall  V-MA 
and  change  in  IQ  was  +.389,  significant 
at  the  5%  level  of  confidence4  (Table  1). 


3  Lindquist,  E.  F.  Statistical  analysis  in  educa- 
tional research.  Boston,  Mass.:  Houghton  Mifflin 
Co.,  1940,  54-57. 

4  Both  V-MA's  and  IQ  changes  involved  posi- 
tive and  negative  signs. 


score  was  +,50  or  more  above  their 
mental  age  status  gained  +8.8  points  in 
IQ,  all  of  them  gaining.  Those  whose 
V-MA  was  +.01  to  +.49  gained  +6.1 
points,  62%  of  the  children  gaining. 
Those  whose  V-MA  was  negative  —.01  to 
—.49  gained  +4.6  points,  60%  of  them 
gaining.  Those  whose  vocabulary  sigma 
score  was  — .50  or  more  below  their  men- 
tal age  sigma  score  showed  a  slight  loss  in 
IQ,  —1.2  points,  only  27%  of  them  gain- 
ing. 

It  will  be  noted  that  in  this  group  the 
changes  in  IQ  were  not  particularly  re- 
lated to  the  size  of  the  fall  IQ;  the  chil- 
dren with  V-MA's  from  +.01  to  +.49  had 
a  mean  fall  IQ  approximately  the  same  as 


22 


Bl   III     I..    Will. MAN     AND    BOYD    R.    MC  CANDI  I  SS 


V-MA 


N 


Fall 


..,   *       Gain- 
Change    |ng 


+ 

so  and  above 

10 

115 

0 

+  8 

8 

IOO 

+ 

01  to  +-49 

8 

130 

0 

+  0 

1 

62 

— 

40  to  —  .01 

5 

no 

4 

+  4 

6 

6O 

50  and  below 

1 1 
34 

I  JO 

0 

—  1 

2 

27 

the  children  with  fall  V-MA's  of  —.50 
and  below,  vet  their  respective  IQ 
changes  were  +6.1  and  —1.2  points.  This 
lack  of  relationship  between  fall  IQ  and 
IQ  change  is  further  shown  by  a  correla- 
tion of  —.172,  not  a  significant  correla- 
tion5 (Table  1).  The  correlation  between 
fall  IQ  and  fall  V-MA  was  -.283,  not 
significant  at  the  5%  level  of  confidence. 
However,  a  similar  type  of  arrange- 
ment according  to  size  of  IQ  gain  shows 
that  the  four  children  who  gained  15  or 
more  points  in  IQ  formed  a  marked  ex- 
ception to  the  regular  progression  in 
V-MA  size  with  size  of  IQ  change.  Ex- 
amination of  the  records  on  these  four 
children  has  revealed  no  clue  as  to  the 


% 

IQ  Change 

N 

Mean* 
Fall 

IQ 

Mean 
V-MA 

with 

Posi- 

itve 

V-MA 

+  15  and  above 

4 

120.3 

—  .  21 

5° 

+  10  to  +14 

6 

119. 0 

+  •57 

«3 

+   5  to  +   9 

6 

120.5 

+  .40 

«3 

0  to  +   4 

7 

125-7 

—  .11 

43 

-    5  to  -    1 

6 

125.5 

-•30 

33 

—   6  or  more 

5 
34 

132.2 

-•47 

20 

6  In  previous  preschool  groups  when  the  1916 
Stanford-Binet  was  used,  a  negative  correlation 
of  about  —.35  was  usually  found.  Further  in- 
vestigation is  needed  to  determine  whether  or 
not  a  negative  relationship  will  usually  be  found 
for  Form  L.  For  the  64  children  in  Part  I  of 
this  study  (including  the  above  34  children)  the 
correlation  between  fall  IQ  on  Form  L  and  IQ" 
change  was  —.002. 


cause  of  their  deviation  from  the  trend. 

Spring  V-MA  scores  were  computed 
from  the  spring  test  scores.  There  was 
considerable  tendency  for  the  children 
to  maintain  their  relative  positions  in 
V-MA  status  in  the  fall  and  spring,  as 
is  evidenced  by  a  correlation  of  +.727 
(Table  1).  There  was  an  inverse  relation- 
ship between  fall  V-MA  status  and 
change  in  V-MA  from  fall  to  spring  (r  is 
—  .469,  significant  at  the  1%  level),  indi- 
cating that  the  children  with  higher 
V-MA  scores  in  the  fall  tended  to  lose 
some  of  this  superiority  during  the  year. 

As  regards  actual  vocabulary  status, 
the  positive  V-MA  group  was  higher  in 
score  on  both  the  fall  and  spring  tests, 
although  they  averaged  3.5  months 
younger  than  the  negative  V-MA  group. 
The  positive  group  increased  in  vocabu- 
lary score  from  fall  to  spring  by  5.8  words 
and  the  negative  group  by  7.6  words. 
Fisher's  t  for  the  difference  in  vocabulary 
change  was  1.28,  significant  at  the  20% 
level  of  confidence  and  not  considered  a 
significant  difference.  It  cannot  be  said, 
therefore,  that  the  two  groups  differed 
with  respect  to  vocabulary  change. 

Children  New  to  Preschool.  Since 
the  previous  analyses  on  vocabulary 
changes  and  teacher  contacts  indicated 
some  differences  for  children  who  were 
new  to  preschool6  when  compared  with 
the  total  group,  breakdown  of  the  V-MA 
group  was  made  into  those  who  were 
new  to  preschool  and  those  who  had 
been  enrolled  in  preschool  in  previous 
years.  As  will  be  seen  from  the  following- 
tabulation,  differences  in  IQ  change  be- 
tween positive  and  negative  V-MA's  were 
found  for  both  subgroups,  although  the 


6  A  correlation  of  +475  was  obtained  between 
frequency  of  teacher  contacts  and  vocabulary 
change  for  18  children,  all  of  whom  were  in 
their  first  year  of  preschool. 
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Group 

N 

Fall 
CA 

Mos. 

Vocabulary 

Fall 

Spring 

Change 

Positive  V-MA 
Negative  V-MA 

18 

16 

46.9 
5°-4 

40.4 
34-1 

46.2 
41 .6 

5-8 
7.6 

Difference 

-3-5 

+  6.3 

+4-6 

-1.8 

/=1.28 

difference  was  sharper  for  the  new  chil- 
dren than  for  children  previously  en- 
rolled.7 


The  21  children  whose  vocabulary  signia 
score  was  higher  than  their  chronological 
age  sigma  score  made  a  mean  gain  of 


Group 

Childi 

-en  New  to 

Preschool 

Children 

Previou 

sly  Enrolled 

N 

Fall  IQ 

IQ  Change 

N 

Fall  IQ 

IQ  Change 

Positive  V-MA 
Negative  V-MA 

12 
6 

118. 5 
119. 7 

+  10. 1 
+   2.0 

6 
10 

129.0 
129.8 

+  2.7 
—  0.2 

Difference 

—  1.2 

+  8.1 

-0.8 

+  2.9 

Correlations  for  the  children  new  to 
preschool  are  presented  in  Table  1.  The 
children  new  to  preschool  showed  some- 
what less  consistency  between  fall  V-MA 
and  spring  V-MA  (r  is  +.555)  than' the 
total  group. 

VOCABULARY-CHRONOLOGICAL  AGE 
STATUS  IN  RELATION  TO  IQ  CHANGE 

When  chronological  age  rather  than 
mental  age  was  considered  in  relation  to 
vocabulary  score,  the  above  type  of  dif- 
ference in  IQ  change  tended  to  disap- 
pear. Children  whose  vocabulary  stand- 
ing in  the  group  was  higher  than  their 
chronological  age  standing  did  not  differ 
significantly  in  IQ  change  from  those 
whose  vocabulary  standing  was  lower 
than   their  chronological   age  standing.8 


'The  finding  that  IQ  gains  were  greater  for 
new  entrants  to  preschool  is  in  accordance  with 
the  findings  published  in  the  literature  on  other 
groups  of  children. 

8  It  should  be  kept  in  mind  that  V-CA  repre- 
sents relative  positions  in  the  two  characteristics. 
It  is  possible  for  a  child  to  have  a  large  vocabu- 


+4.9  IQ  points,  and  the  13  children 
whose  vocabulary  sigma  score  was  lower 
than  their  chronological  age  sigma  score 
made  a  mean  gain  of  +3.4  points.  The  t 
between  changes  in  IQ  of  these  groups 
was  .512,  significant  at  only  about  the 
60%  level  of  confidence.  The  correlation 
between  size  of  fall  V-CA  and  IQ  change 
was  +.234,  not  significant  at  the  5% 
level  of  confidence.  As  would  be  expected 
from  the  high  correlation  between  vocab- 
ulary and  mental  age,  the  children  who 
were  high  in  vocabulary  for  their  age- 
were  considerably  higher  in  IQ  than  the 
children  who  were  low  in  vocabulary  for 
their  age.  The  correlation  between  Fall 
V-CA  and  fall  IQ  was  +.5<>5-  significant 
at  the  1%  level  of  confidence. 

There  was  no  relationship  between 
change  in  V-CA  and  change  in  IQ  from 
fall  to  spring  (r  is  +.068). 

The  same  considerations  held  for  the 


lary  score  (say,  a  score  placing  him  at  -+-2.50 
sigma)  and  \ct  to  be  in  the  negative  Y-CA  group, 
since  his  CA  sienna  score  is  higher  (say,  +2.6-, 
sigma  score,  making  the  V-CA  — .15). 
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tem  of  observations  and  details  of  the 
results  are  given  in  the  first  unit  of  this 
study.  For  the  34  children  included  in 
the  second  unit  the  range  of  teacher  con- 
tacts was  from  48  to  654,  with  a  mean  of 
267.9. 

In  mean  number  of  teacher  contacts 
received  during  the  year  the  positive 
V-MA  and  negative  V-MA  groups  were 
new  entrants  and  those  previously  en-  almost  identical.  The  18  children  with 
rolled.  The  correlation  between  change  positive  V-MA's  received  on  the  average 
in  IQ  and  change  in  V-CA  from  fall  to  268.6  teacher  contacts  and  the  16  chil- 
spring  for  new  entrants  was  —.059.  dren    with     negative    V-MA's    received 


N 

Mean 
Fall 

IQ 

Mean 

IQ 

Change 

Positive  V-CA 
Negative  V-CA 

21 
13 

128.3 

116. 8 

+  4-o 
+3-4 

Difference 

+  11. 5 

+  i-S 

t=  .512 

Child 

ren  New  to 

Preschool 

Child 

ren  Previously  Enrolled 

N 

Mean 
Fall  IQ 

Mean  IQ 
Change 

N 

Mean 
Fall  IQ 

Mean  IQ 
Change 

Positive  V-CA 
Negative  V-CA 

12 
6 

124.8 
107 .0 

+  7-8 
+  6.7 

9 

7 

132.9 
125. 1 

+  1.1 
+  0.6 

Difference 

+  17-8 

+  1.1 

+  7-8 

+0.5 

It  appears  then,  so  far  as  these  chil- 
dren are  concerned,  that  simply  being 
high  in  vocabulary  is  not  the  key  to  IQ 
change,  but  that  the  important  pattern  is 
that  of  vocabulary  in  relation  to  mental 
age. 

RELATION  OF  TEACHER-CHILD  CONTACTS 
TO  CHANGING  PATTERN  OF  VOCABU- 
LARY-MENTAL AGE  STATUS 

To  what  extent  are  the  teacher  con- 
tacts recorded  in  this  study  related  to 
V-MA  patterns?  Do  they  have  any  rela- 
tion to  the  manner  in  which  the  V-MA 
patterns  changed  during  the  year? 

The  teacher  contacts  recorded  con- 
sisted of  instances  in  which  a  teacher 
channelized  or  structured  a  situation  for 
a  child,  gave  him  help,  gave  objective  in- 
formation, asked  a  leading  question  or 
gave  simple  direction.  Definitions  of 
these  categories,  a  description  of  the  sys- 


267.1  teacher  contacts.  The  correlation 
between  teacher  contacts  and  fall  V-MA 
was  —.098.  There  was  thus  no  particular 
relationship  for  the  total  group  between 
vocabulary-mental  age  status  in  the  fall 
and  teacher  contacts  received  during  the 
year. 

There  was,  however,  a  difference  in 
teacher  contacts  between  the  children 
who  increased  in  V-MA  status  from  fall 
to  spring  and  those  who  decreased  in 
V-MA  status  from  fall  to  spring.  The  14 
children  who  made  positive  changes  in 
V-MA  from  fall  to  spring  received  on  the 
average  304.1  teacher  contacts  and  the 
20  children  who  made  negative  changes 
in  V-MA  received  242.6  teacher  contacts. 
The  difference  in  teacher  contacts  was 
significant  at  the  5%  level  of  confidence, 
t  being  2.07. 

The  correlation  between  teacher  con- 
tacts and  change  in  V-MA  was  positive 
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N 


Mean 

No.  of 

Teacher 

Contacts 


Children  making  positive  changes 

in  V-M  A  from  fall  to  spring  14      304.1 

Children  making  negative  changes 

in  V-MA  from  fall  to  spring  20        242.6 


Difference 


+  61.  5 
/  =  2.07 


(  +  .284)  but  not  significant  at  the  5% 
level  of  confidence,  since  with  this  N  a 
correlation  of  .339  is  required  for  sig- 
nificance at  this  level. 

When  the  children  were  classified  ac- 
cording to  number  of  teacher  contacts 
received,  there  was  shown  to  be  a  regular 
increase  in  mean  V-MA  change  with  in- 
crease in  frequency  of  teacher  contacts. 
The  children  who  received  375  or  more 
teacher  contacts  changed  +.296  in  V-MA. 
those  who  received  275  to  374  teacher 
contacts  changed  +.109  in  V-MA,  those 
who  received  175  to  274  teacher  contacts 
changed  +.001  and  those  who  received 
less  than  175  contacts  decreased  in  V-MA 
to  the  extent  of  —  313.  The  difference  in 
V-MA  change  between  the  two  upper 
groups  and  two  lower  groups  in  teacher 
contacts  was  not  significant,  however,  t 
being  1.71,  significant  at  the  10%  level  of 
confidence. 


Teacher 
Contacts 


N 


Mean  Change 
in  V-MA  from 

Fall   to 

Spring 


375  and  above 
275  to  374 
175  to  274 
Below  175 


5 

12 
8 
9 

34 


+  .296 
+  .109 
+  .001 
-    313 


/  between  two  upper  and  two  lower  groups  =1.71 

There  was    19  children   whose  spring 
V-MA  w.is  positive  and   15  whose  spring 


V-MA  was  negative.  The  positive  group 
had  received  on  the  average  290.6  teacher 
contacts,  as  compared  with  239.2  contacts 
received  by  the  negative  group.  The  dif- 
ference yielded  at  /  of  1.09,  significant 
at  the  30%  level  of  confidence,  and  not 
considered  significant. 

The  findings  for  the  total  group,  then, 
indicate  a  trend  for  the  children  who 
received  more  teacher  contacts  to  make 
changes  in  the  direction  of  greater  su- 
periority of  vocabulary  over  mental  age. 
Only  one  of  the  comparisons  yielded  a 
significant  difference,  however. 

Children  New  to  Preschool.  Inter- 
pretation of  the  findings  when  the  group 
is  subdivided  into  new  entrants  and 
previous  enrollees  is  complicated  by 
the  uneven  number  of  teacher  contacts 
received  by  the  positive  and  negative 
V-MA  groups.  In  the  case  of  new  en- 
trants, the  positive  group  received  89.3 
fewer  teacher  contacts  than  the  nega- 
tive group,  while  in  the  case  of  those 
previously  enrolled  the  positive  group 
received  116.1  more  teacher  contacts 
than  the  negative  group. 

For  the  children  new  to  preschool  the 
correlation  between  teacher  contacts  and 
fall  V-MA  was  —.465,  which  can  prob- 
ably be  considered  a  significant  relation- 
ship, a  correlation  of  .468  being  required 
for  significance  at  the  5%  level  of  con- 
fidence. 

The  new  entrants  who  mack-  positive 
changes  in  V-MA  from  fall  to  spring  re- 
ceived +  117.4  more  teacher  contacts  than 
those  who  made  negative  changes  in 
V-MA  from  fall  to  spring.  The  t  of  2.59 
indicates  a  difference  significant  at  the 
2%  level  of  confide  inc.  For  those  previ- 
ous enrolled,  there  was  no  difference. 

The  new  entrants  who  received  275  or 
more  teacher  contacts  gained  +333  in 
V-MA  from  fall  to  spring,  while  new  en- 
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Children 

New 

to  Preschool 

Children 

Previously  Enrolled 

N 

Mean  No. 

of  Teacher 

Contacts 

N 

Mean  No. 

of  Teacher 

Contacts 

Positive  fall  V-MA 
Negative  fall  V-MA 

12 

6 

225.5 
314-8 

6 
10 

354-7 
238.6 

Difference 

-89.3 

+  116. 1 

(rants  who  received  less  than  275  teacher 
contacts  decreased  —432  in  V-MA.  The 
difference  between  these  changes  in 
V-MA  from  fall  to  spring  was  +.764  in 
favor  of  the  children  who  received  the 


this  correlation  is  larger  than  the  corre- 
lation between  fall  V-MA  and  change  in 
V-MA  (r  is  —.449)  and  also  larger  than 
the  correlation  between  fall  V-MA  and 
teacher  contacts  (r  is  —.465). 


Children 

New 

to  Preschool 

Children 

p 

reviously  Enrolled 

N 

Mean  No. 

of  Teacher 

Contacts 

N 

Mean  No. 

of  Teacher 

Contacts 

Positive  change  in  V-MA  from  fall 

to  spring 
Negative  change  in  V-MA  from  fall 

to  spring 

7 
1 1 

327.0 
209.6 

7 
0 

281.3 
282.8 

Difference 

+  117. 4 
/  =  2.59 

-i-5 

larger  number  of  teacher  contacts.  The  In  the  case  of  children  previously  en- 
difference  was  significant  at  the  2%  level  rolled  there  was  no  relationship  between 
of  confidence,  /  being  2.83.  For  children  teacher  contacts  and  change  in  V-MA 
previously  enrolled  the  change  for  both  from  fall  to  spring,  the  correlation  being 
groups  was  small.  —.003.  Compared  with  the  above  value 


Teacher  Contacts 

Children 

New  to  Preschool 

Children 

Previously  Enrolled 

N 

Mean  Change  in 

V-MA  from  Fall 

to  Spring 

N 

Mean  Change  in 

V-MA  from  Fall 

to  Spring 

275  and  above 
Below  275 

9 
9 

+  -333 
-  -432 

8 

8 

—  .026 
+  •135 

Difference 

+  •765 

/=2.83 

-.161 

The  correlation  between  teacher  con- 
tacts and  change  in  V-MA  for  the  new 
entrants  was  +.609.  It  will  be  noted  that 


+  .609  this  figure  shows  a  greater  effect 
of  teacher  contacts  on  new  entrants  than 
on  those  previously  enrolled. 
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SUMMARY  OF  VOCABULARY-MA, 

TEACHER  CONTACTS  AND 

IQ  CHANGES 

The  interrelations  of  teacher  contacts, 
vocabulary-MA  and  IQ  change  may  be 
summarized  as  follows: 

(1)  Children  whose  vocabulary  in  the  fall 
was  higher  than  their  mental  age 
gained  significantly  more  in  IQ  during 
the  year  than  those  whose  vocabulary 
was  lower  than  their  mental  age. 

(2)  The  above  difference  was  explicit  to 
mental  age  and  tended  to  disappear 
when  chronological  age  was  substituted 
for  mental  age.  Children  whose  vocabu- 
lary status  in  the  fall  was  higher  than 
their  chronological  age  status  showed 
no  significant  difference  in  mean  IQ 
change  from  those  whose  vocabulary 
was  below  their  chronological  age. 
There  was  no  relationship  between 
change  in  vocabulary-chronological  age 
status  and  change  in  IQ. 

(3)  Children  who  during  the  preschool 
year  increased  their  superiority  of  vo- 
cabulary over  mental  age  received  sig- 
nificantly more  teacher  contacts  of  the 
type  recorded  in  this  study  than  those 
who  moved  in  the  opposite  direction. 

(4)  Teacher  contacts  appeared  to  be  more 
effective  in  increasing  V-MA  status  for 
new  entrants  to  preschool  than  for 
children  previously  enrolled. 

INTERPRETATION    OF   V-MA   STATUS    IN 
RELATION  TO  IQ  CHANGE 

Assuming  that  the  type  of  relationship 
between  V-MA  status  and  IQ  change 
found  for  this  group  of  children  is  not 
peculiar  to  this  group,  but  would  hold 
for  other  similar  groups,9  the  situation 
calls  for  an  explanation  in  the  form  of 


9  The  authors  have  inspected  some  past 'rec- 
ords of  preschool  groups  who  were  tested  on  the 
Smith-Williams  test  and  on  the  1916  Stanford 
Binet  and  find  that  the  same  phenomenon  holds; 
i.e.,  that  high  V-MA  groups  gained  more  in  IO 
during  the  preschool  year  than  low  V-MA  groups. 
I  hey  believe  that  the  relationship  is  a  chai.it 
leristic  one  in  this  preschool  setting. 


tentative  hypotheses  which  may  then  be 
proved  or  disproved  experimentally. 
Two  such  hypotheses  occur  to  the  au- 
thors. 

The  first  hypotheses  is  that  children 
who  are  equipped  with  a  high  vocabulary 
are  better  able  to  assimilate  the  preschool 
experiences,  which  in  general  require  a 
high  level  of  understanding  and  which 
become  more  meaningful  to  those  who 
are  better  equipped.  Against  this  hy- 
pothesis is  the  finding  that  a  high  vocabu- 
lary for  chronological  age  was  not  associ- 
ated with  IQ  gain  in  the  same  manner  as 
a  high  vocabulary  for  mental  age. 

The  second  hypothesis  is  that  children 
who  are  selected  on  the  basis  ol  high 
vocabulary  in  relation  to  their  mental 
ages  are  probably  relatively  less  profit  it m 
in  the  nonvocabulary  areas  of  their  men 
tal  age.  The  probabilities  are,  therefore, 
that  their  greatest  change  in  mental  age 
will  occur  in  nonvocabulary  areas.  Since 
our  positive  V-MA  group  made  MA 
changes  greater  than  was  necessary  to 
maintain  their  previous  IQ  level,  the 
hypothesis  might  then  be  advanced  that 
the  preschool  was  stimulating  to  them 
(more  stimulating  than  their  previous  en- 
vironment had  been)  in  nonvocabulary 
areas. 

It  should   be  possible   to  make  souk 
check  on  these  hypotheses  by  analysis  of 
subtest  performance  and  by  experimental 
procedures.10 

The  authors  have  considered  a  third 
hypothesis;  namely,  that  social  and  emo- 
tional factors  are  related  to  V-MA  and 
may  constitute  causes  that  lie  behind  IQ 
change.  They  have  not  been  able  as  yet 
to  formulate  clearly  a  hypothesis  along 
these  lines  which  fits  all  the  data. 

The  above  are  of  course  intra-group 


'"  Work  has  begun  along  these  lines. 
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comparisons  and  involve  no  compari- 
sons <>l  the  particular  preschool  popula- 
tion with  outside  populations.  For  exam- 
ple, it  is  possible  that  the  negative  V-MA 

group  may  be  high  in  V-MA  when  com- 
pared  with  an  outside  population,  or 
that  the  positive  V-MA  group  may  be  low 
iu  Y  MA  when  compared  with  an  out- 
side population. 

The  foregoing  considerations  lead  to  a 
tentative  hypothesis  that  the  largest  con- 
tribution of  this  preschool  to  IQ  gain  is 
in  areas  other  than  vocabulary  areas. 
Supporting  this  hypothesis  is  the  lack  of 
correlation  between  vocabulary  gain  and 
mental  age  gain,  even  though  vocabulary 
status  is  highly  related  to  mental  age 
status.  If  the  hypothesis  is  verified,  it 
would  help  to  explain  why  there  was 
little  or  no  relationship  between  teacher 
contacts  of  the  type  studied  here  and  IQ 
change,  although  teacher  contacts  showed 
some  relation  to  vocabulary  change  and 
to  change  in  vocabulary-mental  age  sta- 
tus. 

The  fact  that  the  role  of  teacher  con- 
tacts appears  to  be  to  place  the  child  in 
a  more  favorable  V-MA  position  at  the 
end  of  the  year  than  at  the  beginning  of 
the  year  suggests  that  for  the  children 
thus  benefited  better  IQ  gain  may  fol- 
low subsequently.  This  suggests,  too,  that 
there  may  be  a  negative  relationship  be- 
tween the  changes  in  IQ  in  successive 
years  of  preschool  attendance.  A  check 
can  be  made  by  recourse  to  data  for 
previous  groups  of  preschool  children. 
Consequently,  the  data  on  file  on  Form 
L  IQ  changes  were  culled  for  cases  fall- 
ing between  the  ages  of  30  and  53  months 
on  the  initial  fall  test  of  their  entrance 
year  to  preschool,  who  received  fall  and 
spring  tests  during  two  successive  years 
of  enrollment.  When  the  subjects  of  the 
present  study  were  omitted,  there  were 
found  to  be  31  such  children.  The  mean 


entrance  IQ  was  121.9,  the  mean  change 
in  IQ  for  the  first  year  of  preschool  en- 
rollment was  +10.3  points  and  for  the 
second  year  +2.8  points.  The  correlation 
between  IQ  changes  during  the  first  and 
and  second  years  was  negative,  —.279. 
Although  this  correlation  is  not  signfi- 
cant  at  the  5%  level  of  confidence,  its 
negative  sign  is  in  accordance  with  the 
above  hypothesis. 

SUMMARY  AND  CONCLUSIONS 

Thirty-four  children  attending  the  pre- 
schools  of  the  Iowa  Child  Welfare  Re- 
search Station  were  tested  on  Form  L  of 
the  1937  Stanford-Binet  and  on  the 
Smith- Williams  vocabulary  test  in  the  fall 
and  spring  of  the  year.  They  were  also 
observed  for  frequency  of  teacher  contacts 
falling  into  the  categories  of  channelizing 
or  structuring  a  situation,  giving  help, 
giving  objective  information,  asking  lead- 
ing questions  and  giving  simple  direc- 
tions. 

A  significant  relationship  was  found 
between  vocabulary-mental  age  status  in 
the  fall  and  IQ  change.  Children  whose 
vocabulary  sigma  score  in  the  fall  was 
higher  than  their  mental  age  sigma  score 
gained  significantly  in  IQ  during  the 
year,  making  a  mean  gain  of  +7.6  IQ 
points,  while  those  whose  vocabulary 
standing  was  lower  than  their  mental  age 
standing  did  not  change  appreciably, 
their  mean  change  being  +0.6  point. 

Similar  differences  were  not  obtained 
when  vocabulary  was  considered  in  rela- 
tion to  chronological  age.  The  children 
whose  vocabulary  sigma  score  was  higher 
than  their  chronological  age  sigma  score 
did  not  differ  significantly  in  mean  IQ 
change  from  those  whose  vocabulary  was 
below  their  chronological  age.  The  cor- 
relation between  change  in  vocabulary- 
chronological  age  status  and  change  in 
IQ  was  +.068. 
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Children  who  during  the  preschool 
year  increased  their  superiority  of  vo- 
cabulary over  mental  age  tended  to  re- 
ceive more  teacher  contacts  of  the  type 
recorded  in  this  study  than  those  who 
moved  in  the  opposite  direction.  The 
contacts  appeared  to  be  more  effective 
for  new  entrants  than  for  children  pre- 
viously enrolled.  The  correlation  between 
teacher  contacts  and  change  in  vocabu- 
lary-mental age  status  was  —.003  for  chil- 
dren previously  enrolled  and  +.609  for 
new  entrants. 

The  tentative  hypothesis  was  advanced 
that  children  who  are  selected  on  the 
basis  of  high  vocabulary  in  relation  to 
mental  age  make  their  greatest  gain  in 


mental  age  on  nonvocabulary  items. 
Since  the  children  so  characterized  in 
this  study  made  significant  gains  in  IQ, 
the  hypothesis  is  advanced  that  the  pre- 
school was  more  stimulating  to  them  in 
nonvocabulary  areas  than  their  previous 
environment  had  been. 

The  results  of  this  study  suggest  that 
teacher  contacts  of  the  type  recorded  in 
this  study  play  a  definite  role  in  the  ver- 
bal aspects  of  mental  development  par- 
ticularly of  children  who  are  undergoing 
their  first  year's  experience  in  this  pre- 
school. The  results  also  suggest  that  the 
verbal  aspects  of  intelligence  are  not  the 
aspects  in  which  the  preschool  is  most 
stimulating  to  IQ  change. 
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